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Improve FORMED Products 


BY USING DEEP DRAWING STAINLESS STEEL 


To fabricators of austenitic CHROMIUM-NICKEL 


stainless steel the properties of this metal offer: 


@ Ability to take severe deformation without rup- 
turing. 


@ Ability to retain toughness despite a deep draw. 
Final stress relief may often be omitted. 


@ Ability to provide smooth, corrosion-resistant 
surfaces, easy to clean and keep clean. 


@ Ability to cut bulk and deadweight from a prod- 
uct without sacrificing strength or durability. 


Products formed of these silvery white steels impress 
one instantly with their beautiful "stainless" satin 


finish that adds to their sales value. 


Leading steel companies produce austenitic chrom- 
ium-nickel stainless steels in all commercial forms. 
A list of sources of supply will be furnished on 


request. 





THREE STEPS IN DEEP DRAWING 10-GALLON STAINLESS STEEL STOCK POTS 


Lalance and Grosjean Mfg. Co., Wood 
haven 21, New York, producers of Cru 
saderware, start with a circular blank of I 
stainless steel .056" thick, such as the man 
holds, at the left. First draw produces 


the form pictured above. length of stroke. 





The second draw results in the above 
part. Hydro-Dynamic Presses, produced by 
. W. Bliss Company of Detroit, are used 
for both first and second draw. They pro- 


vide controlled speed and pressure at full 


A mechanical double-action press makes 
the final draw, and the resulting product 
comes out with a beautiful, smooth sur- 
face that resists corrosion, wear, impact 
and abrasion. 


Over the years, International Nickel has accumulated a fund of useful infor- 
mation on the properties, treatment, fabrication and performance of engineer- 
ing alloy steels, stainless steels, cast irons, brasses and bronzes, nickel silver, 
cupro-nickel and other alloys containing nickel. This information is yours for 
the asking. Write for “List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. verus. 
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A Radium Shield or a Gyroscope Rotor... 
Mallory 1000 Metal Will Do It 


Do You Have a Copy? 
The Mallory Metals and Alloys Book- 


let is free to engineers who request it 
on their company letterhead. 


The following foundries are 
licensed to supply Mallory alloys: 


City Pattern Foundry and Machine Co. 
1161 Harper Ave. at Rivard St 
Detroit, Michigan 


inum Casting Co 


e Pattern Foundry & Machine Co. 
7 Iville Ave 
Detroit 17, Michigan 
Non-Ferrous Foundries, Ine 
2205 N. Sherman Drive 
Indianapolis, Indiana 
Philadelphia Bronze & Brass Corp. 
22nd and Master Streets 
Philadelphia, Pennsylvania 
Railway & Industrial Engineering Co. 
Greensburg, Penns stvania 


MALLORY 1000 METAL 
HAS THESE SPECIAL 
CHARACTERISTICS: 


e A high density of 16.8 to 


17.0 grams per cubic em. 


e A tensile strength of over 


80,000 Ibs. per square inch. 


High modulus of elasticity. 


A Technical Data sheet on Mallory 


1000 metal is yours for the asking 


Showing the ready machinability of Mallory 1000 metal 


Mallory 1000 metal is a sintered tungsten-base alloy of high density. 
Wherever a part with extreme density and high strength is needed, 


Mallory 1000 metal will save you money. 


Because of its extreme density it may be used as a shield or container 


for radium, in place of the more expensive metals. 


Very high rotational speeds are possible without objectionable shift 
or drift in physical dimensions. For example, in a two-inch gyro ring 
speeds as high as 45,000 RPM are possible. 


Mallory 1000 metal is a standard item, available in a wide variety of 
specially formed parts. Our engineering services are available to you 


for part design problems. 


Many “Special” Metals are Standard at Mallory 


Special Metallurgical Products 


P.R. MALLORY & CO. Inc. 


SERVING INDUSTRY WITH 
Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


P. R. MALLORY & CO., 


Inr 


Power Supplies 


Resistance Welding Materials 
INDIANAPOLIS 6, INDIANA 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


ichlights 











METALLIC MATERIALS 


MAGNESIUM DIE-CASTINGS are giving their 
aluminum counterparts a run for the 
money--shortages and allocations of the 
latter are the fly in the ointment. A 
20 percent saving in casting time, less 
wear of dies, and adhesion to cores, as 
well as reduction in weight of parts, 
are the chief attractions--a higher 
rejection rate notwithstanding. 


TUNGSTEN-MOLYBDENUM THERMOCOUPLES are 
providing more dependable temperature 
measurements than the optical pyrometer 
in the range from 3,000 to 3,900 F-- 
especially when vapors or fumes are 
present or in the absence of black-body 
conditions. 


NEW ALLOY of aluminum, iron and bronze 
has tensile strength of 20,000 psi-- 
twice that previously obtain- 
ed for metal powders. Pos- 
sessing excellent machining 
and wear resistant qualities, 
alloy is used for metalliz- 
ing pump packing sleeves, piston rods 
and rollers. 





SPECIAL COLD-FINISHED BAR STOCK can be 
machined 10 to 25 percent faster than 
most free machining screw steels. Com- 
pared with AISI B-1113, new material 
is smoother after machining, cold forms 
more readily and is not as hard on 
screw machine tools. 


IMPROVED ALUMINUM FINISH for both metals 
and plastic has cadmium-like luster. 
Spekaluminate 290 is stable up to 1,000 
F, does not flake or peel, is tarnish 
and rust resistant. No primer is needed 
--dip or spray part and bake according 
to requirements of part being treated. 


WEIGHT REDUCTIONS up t0,59 percent are 
attributable to aluminum cooling fins 
used on high-power transmitting tubes. 
It's the same idea as aluminum-finned 
aircraft engine cylinders. But in this 
new application, bonding the aluminum 
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shell to the thick steel core of the 
radiator became a problem. Differential 
expansion of the metals broke the bond. 
Preloading the steel in compression was 
the final answer. 


COMPOSITE RIBBON of lead-tin on an alu- 
minum-iron impregnated vinyl strip 
makes soldering a cinch. 
Just wrap ribbon around the 
joint and touch a match to 
the vinyl binder. Applica- 
tions--copper, brass, tin, 
aluminum, iron, zinc and related alloys 
in wire or sheet form up to 0.20 in. thick. 





THE CEILING VOLTAGE for electron tubes 
having thorium--tungsten filaments has 
now been raised to 100,000 v, a far cry 
from the 5,000 v limit that existed a 
decade ago. It's the low work function- 
2.63 v - of thorium on tungsten that 
does the trick of providing high emis- 
sion at low operating temperatures; 
tungsten alone runs about 4.5 v. Xrray 
generators are the primary application 
and some researchers see a future for 
these tubes in television. 


NONMETALLIC MATERIALS 


GEARS, CAMS AND BEARINGS made of RN-30 
thermosetting plastic laminate have 
excellent mechanical properties. Matted, 
unwoven cotton fibers give uniform 
strength in all directions and retain 
a smooth surface after parts have been 
milled, punched, turned, drilled, 
stamped or threaded. 


CLOSED-CELLULAR RUBBER is extremely 
buoyant, light in weight and thermally 
non-conducting. Structurally it's like 
a room full of tiny balloons 
--expanded nitrogen in indi- 
vidual rubber cells. Can be 
die-cut, stamped and cement- 
ed by conventional methods. 
Available in sheets up to Ll in. thick, 
natural or synthetic, in various colors. 


Continued on Page 5 





Two applications where accurate bevel gears perform 
an outstanding service are shown below. 

The spinning reel, using a pair of sturdy, precision- 
cut spiral bevel gears provides the angler with many 


satisfied hours of smooth, noiseless casting. 


Spiral bevel gears have been used in Diesel sea- 
going yachts for engines-in-stern propulsion since 
1934. The original installation has never required 


servicing ... yet they outlasted two pairs of engines. 


Write for literature on the design 
and manufacture of bevel gears. 


Builders of Bevel Gear Machinery for Over Eighty Years 
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SILICON RESIN is tough thermosetting 
insulation used for impregnating spun 
glass and asbestos wire coverings. Stable 
up to 356 F, plastic is also good for 
binding coils,windings and other motor, 
generator and transformer parts. 


ELECTRICALLY CONDUCTING PLASTICS, called 
Markites, are one of the "hot" projects 
at the Naval Ordnance Laboratory. Spec- 
ial composition and processing are the 
secrets. Lightweizht electroplated parts 
and molded variable resistors having 
the conductivity of copper appear to 
be the primary applications. 


LIQUID FUEL MADE FROM COAL--it's already 
being done in Government demonstration 
— plants at Louisiana, Missou- 
- ri. Aviation and motor fuel, 
diesel heating and fuel oil-- 
all can be approximated. And 
no modifications of present- 
day power plants, engines or burners would 
be necessary to permit immediate use. 






FOAMED PHENOLIC INSULATION expands to 
100 times original volume when heated 
to 350 F. Fire, moisture and fungus re- 
sistant, plastic comes in compact liquid 
form, is a natural for refrigerators, 
commercial coolers andinsulating panels. 


MELAMINE UREA RESIN coating protects 
polished brass, stainless steel, aluminum 
and phenolic surfaces from most chemi- 
cals and solvents. Sprayed, dipped or 
roller coating is hard, smooth and 
uniform; comes in all standard colors 
and can be matched. 


PROCESSES 


CHROMATE-TYPE POLISH for copper, brass 
and bronze is triple acting--it bright- 
ens the surface, is tarnish resisting, 
and is a good paint base. Tradenamed 
Iridite Metcote, process is non-elec- 
trolytic and non-fuming. 


INEXPENSIVE AND PLENTIFUL SOFTWOODS be- 
come hardwood substitutes after special 
treatment. Low-resin timber 
i like white fir is pressed at 
1,500 psi at 325 F. The nat- 
ural lignin in the wood flows 
under heat and acts asa 
permanent bonding agent. Moisture does 
not cause warping, and flame resistant 
properties are surprisingly good. 
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CONTOUR SAWING of high-silicon aluminum 
alloys has reduced fabrication costs 

q of sheet, plate, cast and ex- 
truded parts as much as 50 
percent. Cutting speeds from 
3,000 to 4,000 fpm are used 
for sheet stock, slower speeds 
of about 2,600 fpm are recommended for 
plate and bar stock. 





VACUUM CASTING PROCESS prevents contami- 
nation during fabrication of gas turbine 
parts and steel ingots. Improvement of 
physical, electrical and metallurgical 
properties and accelerated commercial 
use of titanium and its alloys, magnesium, 
beryllium and molybdenum are claimed. 


SMALL STAINLESS STEEL OR IRON PARTS are 
being coated with various metal powders 
by a simple "cold-rolling" process. The 
powdered part is heated to a temperature 
just below the melting point and cold- 
rolled. The cycle is then repeated 
several times. Heating takes place in 


an atmosphere of pure hydrogen. 


"TURBO-HEARTH" STEEL enjoysthe benefits 
of both the acid Bessemer and open hearth 
methods of smelting. Air jets are direct- 
ed over the surface of white-hot liquid 
pig iron in a partially closed, side- 
blown vessel. Result --open hearth steel 
of low phosphorus and nitrogen content. 


ELECTRICAL & MECHANICAL PARTS 


DANCING SPHERES--one millimeter steel 
balls in a plastic vial--dramatize the 
precision with which SKF ball bearings 
are made. Static electricity 
on the vial causes balls of 
like polarity to repel each 
other. Accurate to within 

- 10-millionths of an inch, 
balls are used in timing and metering 
devices, ball-point pens, clocks and 
drive movements of recorders. 





& 


IMPURITIES in the oil vapors that fill 
combustion engine crankcases are removed 
by an ingenious Vacu-Vent attachment. 
Intake manifold vacuum opens a piston 
type air valve and sucks vapors from 
the crankcase. Heavier impurities are 
filtered out, excess moisture is con- 
densed into a settling bowl, Cleansed 
vapors are metered through the valve and 
pass into the intake manifold. 


Continued on Page 7 
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Does this quick check list give you an idea? 


HAT chart lists 30 groups of 

items that can be made from 
Hycar American rubbers, and shows 
11 broad industrial 
where these Hycar parts can be used 
advantageously. The chart is taken 
from the up-to-date Hycar booklet, 
“Everywhere in Industry,” which de- 
scribes Hycar’s characteristics with 
full technical data. A FREE copy is 
yours for the asking. 


classifications 


But at best the list is an incomplete 
one that can only suggest applica- 
tions for Hycar in your own business. 
Hvcar's usefulness is so wide and its 
versatility so great that scores and 
hundreds of important applications 
have not yet even been thought of! 


That's why we suggest that you 
carefully examine the list of Hycar’s 
inherent properties shown in the box 
at the right. Keep in mind the require- 


ments of your rubber parts. And 
remember that it’s possible to select 
exactly the right combination of prop- 
erties to meet your established service 
conditions. Then—ask your supplier for 
parts made from Hycar for test in your 
own applic ations—difficult or routine. 


You'll find that the use of Hycar 
parts will save you money—that it’s 
wise to use Hycar for long-time de- 
pendable performance. For more in- 
formation, please write Dept. HJ- 6, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 


Hycar 


Hw OX Pn Of 


Amosa Rubber 





CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE —insuring 
dimensional stability of parts. 


2. HIGH TEMPERATURE RESISTANCE —up to 
250° F. dry heat; up to 300° F. hot oil 


3. ABRASION RESISTANCE—S50% greater 
than natural rubber. 


4. MINIMUM COLD FLOW—even at elevated 
temperatures 

5. LOW TEMPERATURE FLEXIBILITY—down 
to -65 F 


6. LIGHT WEIGHT — 1595 to 25% lighter than 
many other synthetic rubbers 

7. AGE RESISTANCE—exceptionally resistant 
te checking or cracking from oxidation 

8. HARDNESS RANGE—compounds can be 
varied from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL— compounds 
will not adhere to metals even after pro- 
longed contact under pressure. (Metal 


adhesions can be readily obtained when 
desired.) 








B. F. Goodrich Chemical Company .. 2:22. 


GEON polyvinyl materials * HYCAR American rubber * GOOD-RITE chemicals ond plasticizers 
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INTRICATELY SHAPED PARTS, for both elec- 
trical and mechanical use are readily 
producible from powdered metals, But 
there are many "tricks of the trade" 
that are helpful to the designer. For 
some good ideas, see the July issue of 
PRODUCT ENGINEERING. 


NO LUBRICANT was used on the cylinders 
or valves of a $6-cylinder, high speed 
steam engine during 9,000 
hours of operation. The trick 
--carbon piston rings and 
carbon-sealed spindles for 
Venturi-streamlined poppet 
valves. Under these conditions, oil 
is detrimental--it increases wear of 
the carbon parts. 


PACKARD'S "ULTRAMATIC DRIVE" has been 
pronounced the closest approach to the 
ideal of no transmission at all. It's 
a torque converter for acceleration and 
positive mechanical drive for cruising. 
Direct drive cuts in at 55 mph unless 
pressure on gas pedal is momentarily 
released--it then shifts at any speed 
above 15'miles per hour. 


SOLENOID VALVE has air-operated piston 
that moves more than 2,200 times per 
minute. Two 8-v solenoids having 1/32 
in. armature travel release a 5 to 150 
psi air supply for shifting piston in 
4-way shear flow valve. The small i/4 
and 3/9 in. components operate sub- 
merged, or in dusty locations without 
danger of flashover or contamination. 


TESTING 


A BRITISH VAMPIRE jet fighter plane 
without landing gears has been success- 
em. fully bellylanded on the 
= fh "flexible" deck of a carrier. 
SE A rubber covering was used 
=> ^ on the steel runway. Plane 


X was brought to a standstill 
in a very short distance without damage. 


WEATHER CONDITIONS 30 miles up are 
being studied with a new type hypso- 
meter, Boiling temperature of water or 
carbon disulfide is measured by a ther- 
mistor that transmits electrical signals 
to receiver on the ground. 


X-RAY LEVEL INDICATOR, dubbed the Gage- 
tron, measures level of corrosive liq- 
uids. Small corrosion-resistant con- 
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tainer filled with radium salts floats 
on liquid in tank. Geiger-Mueller count- 
er senses changes in radiation as level 
varies. Paper-tape recorder prints 
level of the liquid. 


HIDDEN PROPERTIES of steels are detected 
by the Torque Magnetometer. One-inch disks 
placed between electromagnetic coils or- 
ient themselves according to magnetizing 
characteristics of crystallites in sample. 
Most desirable steel for wide variety 
of uses can thus be easily spotted. 


PRODUCTS 


STURDY CONTAINERS can be made of trans- 
parent extruded Tenite sheet sealed with 
tin-can lids. Blank is bonded around a 
mandrel, one lid attached in a power 
sealing machine, the desired material 
inserted and the other lid installed. 


MECHANICAL NAILER turns out crates and 
pallets at production-line speed. Drives 
up to 24 nails at a clip in 
any desired pattern less than 
72 in. wide.Machine comes in 
various widths to fit re- 
quirements. Change-over from 
one nailing pattern to another takes 
about 10 minutes. 





INTEGRAL HORSEPOWER d-c motors made by 
Westinghouse are being redesigned with 
fabricated and welded frames. Dimensions 
will correspond to the a-c Lifeline 
counterparts. 


VERSATILE MACHINE can draw, straighten, 
cut to length and polish free cutting 
brass. Operations are continuous and 
automatic at rates up to 150 fpm. Rounds 
of 3/8 to 1 in. dia, squares and hexa- 
gons from 3/8 to 7/8 in. can be handled. 


AN AUTOMOBILE STEERING WHEEL, adjust- 
able to meet the needs of both tall and 
short drivers. Telescoping sleeves are 
the backbone of the device. 


SAMUEL COLT'S original revolver has had 
a complete overhauling designwise. The 
cylinder has been moved tothe rear with 
the trigger guard underneath 
in the center; barrel extends 
over the top from cylinder to 
muzzle. Advantages -- longer 
barrel for greater accuracy, 
simple reloading and cleaning, weight is 
concentrated directly over grip. 


-] 





CEP TRU MEE: 
steel and aluminum in 
this quality lock set 


nt Pin Tumbler [ rL 
Line of Precision-Built L 
Includes locking button in ce 
inside knob, and automatic deadloc 
Sargent & Company, New 


nn 


x is a fixed policy of Revere, 
expressed through its Technical Ad- 
visory Service, to recommend the most 
suitable materials for each application, 
whether or not supplied by Revere. An 
outstanding example of this practice is 
to be seen in the Sargent 4500 line of 
Precision-Built Lock Sets, a new line 
ot exceptional beauty, security, Conve- 
nience and long life. Revere and Sar- 
gent collaborated closely on this and 
other Sargent products. 

The lock sets have a number of im- 
portant advantages. One is the self- 
aligning feature; there is an aligning 
tube of pressure-cast aluminum which 





Parts of the 
Lock Set. All 


most working 


^ 


gent 4 
exposed and 


parts are solid 


brass. Other metals include 


seamless steel 


ast aluminum, 


and Ck washers 


are rust-proofed 


makes it independent of the door for 
proper functioning. The case is a seam- 
less steel tube, copper brazed to the 
front support plate. The solid brass 
lock mechanism has been simplified to 
achieve a small cross bore, permitting 
gracefully-designed knobs and roses 
in the proper proportions. The roses, 
incidentally, are applied without the 
usual screws, and there is no set screw 
in the knob. A new principle permits 
the knobs to project the same distance 
on each side, regardless of door thick- 
ness. The lock set is available in five 
different functions, each requiring the 
same size holes in the door, for the 


pressure 


steel springs 


SIC tar 


economy of standardized installation. 

All exposed parts are brass as are 
many of the other parts—solid brass, 
the quality metal that assures perma- 
nent service and good looks in hard- 
ware. Revere is proud to be an impor- 
tant supplier of fine brass in the 
hardware industry, as well as to manu- 
facturers generally ... The Technical 
Advisory Service is always at your 
service, ready to give unbiased sug- 
gestions on materials, design and 
fabrication. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
. . . 

Mills: Baltimore, Md.; Chicago, U1; Detrost, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 

Sales Offices in Principal Cities, 
Distributors Everywhere. 





























FLEXIBLE! 


Link-Belt Silverlink Precision Steel Roller Chain is 
flexible; a series of linked rollers that form a 
flowing highway of power. 








POWERFUL! 


Link-Belt Silverlink Precision Steel Roller Chain 
can be applied to small fractional horsepower 
machines or to units involving more than a thou- 
sand horsepower. 


SHORT CENTERS! 


Link-Belt Silverlink Precision Steel Roller Chain 
can be used on short centers at high ratios. 
Adapted to withstand heavy starting loads and 
severe shock. 


LONG CENTERS! 


Link-Belt Silverlink Precision Steel Roller Chain is 
adapted to coordinate motion of widely sepa- 
rated shafts, affording positive operations. 


RELIABLE ! 


Made by Link-Belt— your guarantee of superior 
construction and proper design. Ask for Data 
Book No. 1957-A. 


LINK- BELT COMPANY Chicago 9, Indianapolis 6 
Philadelphia 4 5 os |, Houston 3, Minneapolis 5, San Fran 
24. los Angeles 33, Seottle 4, Toronto 8 Offices, Factory Branch 
Stores and Distributors in Principal Cities ‘ 


5 or oN 


rr 


> ROLLER CHAINS & SPROCKETS 


World’s largest makers of Chains for Power Transmission and Conveying 
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UNIT-COOLED | 
D-C MOTORS | 


For applications where dirt, dust, or oil-laden atmospheres make it difficult 
to use open or partially enclosed motors, here’s the newest improvement in 
General Electric standard, totally enclosed, unit-cooled d-c motors—ven- 
tilation entirely independent of motor speed. 





In adjustable-voltage systems, these Type CD motors can be run well 
below full-field speeds over long periods of time and deliver full torque 
continuously, without danger of overheating. Full ventilation at all times is 
provided by a single Tri-Clad * induction motor driving two blowers at con- 
stant speed — one circulating internal air, the other external air. 

Still available, to meet your limited speed range requirements, is the 


single-blower type. In this less expensive motor the internal cooling air is 
circulated by a shaft-driven fan. 





In this cutaway illustration of the G-E 


i y . sila ia ` à iii TT i E single-blower unit-cooled d-c motor, note | 
With either type, no piping, ductwork, air filters or pressurized air supply hace cites ate, ances to sine Gk eum | 
are needed. Both are available in ratings from 15 to 200 hp. See Bulletin taminated outside air, is cooled by flowing | 


i : | 
GEA-4469 for details of single-blower type; new bulletin on two-blower through passages set at right angles to the 


external air passages. Safe winding tem- 
type will be available in a short time. peratures are maintained at all times. 
* Reg. U. S. Pat. Off 


GENERAL CD ELECTRIC 
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MEETS MORE NEEDS — 
WITH ADDED RATINGS! 


Yes, General Electric's standard line of 
machine-tool control transformers can 
now be applied to a greater variety of 
your designs. Five new additions have 
been made to the all-purpose (multi- 
tap primary) group, widening the avail- 
able range to include ratings from 0.150 
kva to 3.0 kva. These compact, versa- 
tile units save panel space, reduce in- 
ventory and storage costs, and contain 
built-in protection against damage from 
sustained overload. Many ratings are 
in stock, at attractive new prices. 





PROVIDES PUSH OR PULL— 
ELECTRICALLY ! 


Need a reliable straight-line push or 
pull motion in your machine? It's a 
precision job with G-E heavy-duty 
solenoids, made in a complete line for 
a-c or d-c. Available maximum stroke 
distances range from 44-inch up to 3 
inches, and thrusts from 0.65 pounds 
up to 97 pounds. New bulletin gives 
complete information on ratings, plus 
a section on considerations in selecting 


a solenoid. See Bulletin GEA-5163. 





GAGES ROUGHNESS — 
BY “RULE OF THUMB”! 


Here's a handy, simple way to test ma- 
chined surfaces by feel and sight. With 
General Electric pocket-size roughness 
scales, shop men can quickly check 
whether finished surfaces meet your 
specifications. Result: time spent on 
unnecessarily fine finishing and rejects 
due to insufficient finishing are both 
avoided. Set includes leather case and 
two 6-inch metal scales divided into 
24 suríaces. Available immediately. 


See Bulletin GEC-311. 
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Now- 


more customer goodwill 


THE 7R/ CLAD motor 
EXCHANGE PLAN 


bringing you 


You can now give your customers added assurance of 
operating continuity in the machines you equip with 
Tri-Clad motors—already the best-protected general- 
purpose motors money can buy. General Electric’s new 
Tri-Clad Motor Exchange Plan relieves you of motor 
service responsibility, eliminates the need for you to 
maintain motor repair facilities. Your customer profits 
by extra down-time protection, lower-cost motor main- 
tenance, and reduced spare-motor inventories. 


How the plan works 


If your customer’s motor needs repair, his dealer or dis- 
tributor exchanges it for a factory re-conditioned motor 
carrying a new-motor warranty—quickly, with no red 
tape. Inoperative 
motors are quickly 
replaced from the 
nearest of 16General 
Electric motor- 

















exchange centers. 
For full information 
on the plan see 
Bulletin GEA-5180. 


General Electric Company, Section C668-74 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following bulletins: 
( ) GEA-4469 — Unit-cooled d-c motor 
( ) GEA-5163 — Heavy-duty solenoids 
( ) GEA-5180 — Motor exchange plan 
( ) GEC-311 — Roughness scales 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find "everything electric" 


for 
machinery manufacturers in the General Electric section. 


NNNNNNEELuueivsviwescedttas oi o tXexszededau uu 


Street 
































No matter what type of machines you design or 
build, the answer to your speed control problem can 
be found in one or more of the three basic REEVES 
units— Variable Speed Transmission, Motodrive or 
Vari-Speed Motor Pulley—shown at right. 

Providing instant, accurate, infinite speed adjust- 
ability, REEVES Speed Controi can be adapted to your 
new designs to perform any of these essential, 
money and time-saving functions: (1) handle 
more sizes, shapes and materials, (2) match 
variances in number and skill of operators, 
(3) compensate for change in consistency, den- 
sity or viscosity of materials in process, (4) ac- 
curately control heating, baking, drying, cook- 
ing or chilling time, (5) maintain uniform pe- 
ripheral speed or tension on decreasing or in- 
creasing diameters, (6) maintain uniform pres- 
sure, weight, liquid level, temperature and other 
variable elements, (7) regulate conv eyor speeds, even 


* 
to fractions of an inch per minute, and (8) synchro- 
nize all working parts of one machine or machines 
operating in a series. 
Now standard equipment on more than 2,100 dif- 


ferent makes of machines, Reeves Variable Speed 
Control units are offered in a wide range of designs, 
sizes, Capacities, speed ratios and controls. In addi- i : 
tion, internal operating parts of REEVES units are MEET EVERY NEED FOR 
available for easy incorporation within the frame- 
work of your machines. 
A widely experienced REEvEs Speed Control spe- ACCURATE SPEED CONTROL 
cialist will be glad to discuss your particular prob- 
lems of application. Meanwhile, for complete infor- 
mation on the entire REEVES line, write for the new 


114-page catalog, K15-450A. 


REEVES offers the widest selection of speed-changing controls 


MANUAL (HANDWHEEL)—Convenient speed- MECHANICAL AUTOMATIC—Speed-changing levers 
changing handwheel is standard on all three REEVES basic are extended to a cross-head joining the toggle mechanism 
units. Extended shifting equipment is available whenever into frame of Transmission or Motodrive. From this cross-head 
required, such as on ceiling installations. a lever is extended and connected to any element from which 


indication of required speed can be taken. Thus, lateral move- 


HYDRAULIC AUTOMATIC — Applied to either 


ment of extended lever regulates speed of machine. 
Transmission or Motodrive, this completely automatic con- 


trol makes it possible to synchronize different machines ELECTRIC REMOTE-— With electric remote control ap- 
and separate sections of a single machine. It is especially plied to any one of the three REEVES units, speeds may be 
suitable for operations requiring split-second speed changes; changed by one or more push-button stations located at any 
responsive to operating force of only one or two ounces. distance from the unit. 


REEVES PULLEY COMPANY . COLUMBUS, INDIANA 


) . e r ‘ 
Heci gr el P eoelbes tn fhe Meere lt el 


Field f M feed Control c MY HEE ung 
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TRANSMISSION The Reeves Variable Speed Transmission is the original compact 
and mechanically correct unit which provides adjustable speed con- 
trol for industrial machines. Design is based on the time-tested 
principle of a V-belt driving between two pairs of adjustable cone- 
faced discs mounted on parallel shafts. One shaft receives power at 
constant speed from motor, line-shaft, etc. The other, connected to 
driven machine, transmits power at infinitely adjustable speeds above 
and below speed of constant speed shaft as V-belt assumes different 
diameters of contacts against each set of discs. Any speed setting is 


or 


( held without fluctuation because belt tension is positively maintained 
at all driving diameters. Sizes: fractional to 87 hp. Speed ratios: 2:1 
through 16:1. Both vertical and horizontal designs—open or en- 


closed types—are available. 








The Reeves Motodrive combines a constant speed driving motor, MOTODRIVE 


variable speed control mechanism and speed reducing gears (where 
required) in one self-contained unit. It is designed for use on pro- 
duction machines of all types and is particularly well adapted to 
installations where space is limited or where direct connection to 
the machine is desired. Any make of foot-type, ball-bearing constant 
speed motor in standard NEMA dimensions may be used. Built in 
both horizontal and vertical designs the Motodrive is simple, rugged 
and easily serviced. Transmission of power is accurate at all speeds. 
The Motodrive is available in six sizes, covering capacities from 
| 14 to 15 hp and in speed ratios from 2:1 through 6:1. Helical reduc- 
tion gears in ratios up to 189:1 may be incorporated in the Moto- 


drive to provide the desired output speeds. 








MOTOR PULLEY 


| The Reeves Vari-Speed Motor Pulley is a simplified development of 
| 

the REEVES Transmission designed especially for requirements of 
light horsepower and limited speed range and for application di- 
rectly to the shaft extension of any standard constant speed motor. 


The unit forms the actual driving element between the motor and 


the driven shaft, eliminating all auxiliary equipment such as chain 


drives, gears, belts, etc. It requires practically no more space for 


© 


installation than any standard belt or chain drive, and its compactness 
appeals to machine designers who wish to incorporate speed control 
as standard equipment. The Vari-Speed Motor Pulley is built in 


eleven sizes, transmitting from ' to 15 hp and providing infinite 





speed adjustability over ratios of speed variation from 24:1 to 


| 4:1 inclusive. 


| TA 


REEVES Speed Control 


rei Thee KOLA eed for Every fob! 
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GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division * Detroit 18, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 





Proved by 
More Than 
25 Years’ Service 
on LPC Earth- 
moving Equip- 
ment 


HYDRAULIC POWER CONTROL UNITS — Pump, Control Valve, Relief 
Valve and Reservoir contained in one compact unit permit desirable 


utility of space . . . result in exceptionally high efficiency rating, as oil 





flow restrictions are reduced to minimum, and complicated hose and 
pipes eliminated. Positively self-lubricated, operates under a wide range 
of climatic conditions. Easily installed in a wide variety of construction, 


mining and materials handling equipment, steering devices, etc. 


HYDRAULIC PUMPS AND MOTORS — Maximum over-all mechanical 
efficiency at normal working pressures! That’s operation with high 
efficiency and economy, producing smooth, vibrationless power flow. 
Corrert design, unique engineering features, highest quality materials 
assure long, trouble-free performance in a wide range of automotive, 
portable or stationary applications. Other advantages . . . compact 
design, easy installation, elimination of complicated mechanisms, easy 
servicing, low maintenance. Fluid motors of constant displacement gear 
type, and reversible motors have the same design features as the pumps. 
Can be mounted in any position, and stalled under load without 
damage. 


HYDRAULIC CONTROL VALVES — Assemblies consist of one or more 
valves, machined to a precision finish. Parts are interchangeable. Valves 


with exclusive LPC design for automatic oil surge control are optional. 


HYDRAULIC CYLINDERS — LaPlant-Choate is equipped to make Hy- 
draulic Cylinders of ANY design, to meet any specifications. Furnish 
pertinent data . . . stroke, diameter and capacity . . . and we will gladly 
submit design to suit your requirements, 


For the many advantages you'll want to know about—and use, 
send for Bulletin A-1152B. 
LAPLANT-CHOATE MANUFACTURING CO., INC. y R 
CEDAR RAPIDS, IOWA s 


® H 
/ d 
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DU PONT ANNOUNCES NYLON PLASTIC 


NOW AVAILABLE IN C DOLOR 





Now you can buy Du Pont nylon 
molding powder in color . . . and 
make nylon products with even 
more sales appeal than before. Take 
combs, for example. You can make 
thin, lightweight nylon combs that 
withstand severe bending and strain. 
And now, in addition, you can make 
them in sixteen sales-stimulating 
colors. 

Since nylon can be sterilized by 
boiling, housewives will welcome 
colored nylon tumblers, dishes and 
other household items. Such nylon 
products are light, attractive, pleas- 
ant to the touch and will not break 
when dropped. Nylon buttons and 
slide-fasteners aren’t affected by 
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rough handling, ironing tempera- 
tures or dry cleaning solvents. 

In industrial uses, too, colored 
nylon will be important. Makers of 
nylon gears, bearings, and other 
parts will find it useful for identifi- 
cation purposes and for custom or 
trade-mark requirements. 

We'll gladly send more informa- 
tion on nylon and other versatile 
Du Pont plastics. Just address the 
most convenient office: E.I.du Pont 
de Nemours & Co. (Inc.), Plastics 
Department, Main Sales Offices: 350 
Fifth Avenue, New York 1, New 
York; 7 South Dearborn Street, 
Chicago 3, Illinois; 845 East 60th 
Street, Los Angeles 1, California. 





YOU GET THESE FEATURES IN 
PRODUCTS OF MOLDED NYLON 
17^ . Strong in thin sections 


e 


~ Tough at low temperatures 
le > Heat-resistant (boilable) 
"^w Light in weight 

€^. Abrasion-resistant 


di — 
Re Self-extinguishing 


> 


f e ? c5 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


16A 









FOR JOBS THAT CALL FOR | | 
TOP PERFORMANCE 
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HERE ARE TWO NEW 
y LM. 
|. [N3 
< 2-POLE OFFSET MicrOMOTOR < GEARHEAD MicroMOoTOR 
Here's a low cost, skeleton-type Micro- This sturdy, quiet-running gearhead 
motor that is a rugged performer. This unit is for applications requiring un- 
2-pole offset unit is ideal for use in usual r.p.m. specifications. Output 
small room heaters, fans, animated selections are almost without limit . 
displays, and other applications calling down to 2 r.p.m. It is powered by a | 
for light weight, low power motors. dependable Redmond 2-pole offset 
Features include air gap Concentricity, Micromotor with a single bearing lu- 
sturdy bearing brackets, oil reservoirs bricated from the gear box. Brake device 
packed with felt, and highest quality can be supplied if required. Four mount- LT d 
enameled windings. Two holes in field ing holes are provided horizontal to | 
laminations facilitate mounting. Built in shaft on front surface and four vertical 
sizes up to 1/ 100th horsepower. to shaft on base surface. 
I 





Kedmond COMPANY, INC. 


OWOSSO, MICHIGAN 


[2 
Offices in New York, Chicago, Dayton, Los Angeles, Dallas 


i | 
Expanded Facilities e Prompt Deliveries e Service before and beyond the sale | 
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M —M HO — — — 


How many 





UNCOUNTED 
OPPORTUNITIES 


HAVE YOU ...t0 increase 


your product’s sales? 


Give a product a useful new feature... give 
it the ability to supply to its users exact 
facts-in-figures on its performance or produc- 
tion...and you apply a powerful booster 
to sales. 

This has been proved to manufacturers in 
almost every industry who have built Veeder- 
Root Counters into their products as integral 
parts, to count everything from coins inserted 
to parts produced. Few counter uses are alike 
...many were not apparent at all until a 


Here’s a million-dollar question: 


Veeder-Root engineer was called in to see if 
he could figure one out. And today, it’s worth 
anyone’s time to find out if he can count his 
way to new sales (perhaps even new markets) 
with the competitive selling advantages 
gained by built-in Veeder-Root Countrol. 
How about your products? Write. 

VEEDER-ROOT INCORPORATED, HARTFORD 2, CONNECTICUT 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, 


Montreal 3. Im Great Britain: Veeder-Root Ltd., Kilspindie Road, 
Dundee, Scotland. 


Veeder-Root BCIOIUINITIEIRIS 
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FULLER BRUSHES ARE © 
















Blind-fastening Spring-Locks with flat- 
sided heads hold brush cores of Fullergript 
Brushes firmly in place. They lock or unlock 
with a quarter turn, yet take heavy, vibrat- 
ing loads without shaking loose. At the same 
time Spring-Locks minimize replacement 
and maintenance problems. . 
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SPRING-LOCKed, TOO! 





BLIND FASTENER ELIMINATES 
SPECIAL SCREWS AND WELDS 


Fuller Brush gave Spring-Locks every test— duplicated 
in its laboratory the extreme conditions of many appli- 
cations of machine-driven Fullergript Rotary Brushes. 
Now where Fuller engineers had to use special screws 
and welds, they’re specifying economical Spring-Locks. 


Here's why 
1. Blind fastening assures quick, easy installation. 


2. Through speedy brush replacement, maintenance 


time is reduced. 
3. Brushes are held securely, won't shake loose. 


Chances are one-piece Spring-Locks can solve your 
tough fastening problem, too — show you the way to re- 


duced costs with no sacrifice in appearance or efficiency. 


Heads can be metal or plastic — molded to shape for 
your design needs. Engineers marvel at their simplicity, 
flexibility, and utility. You will, too. Write for literature 
and samples today. 


Samples on Request 


Have you a similar use for Spring-Locks? 


aa 





It’s a Blind Rivet— Easily in- Irs a Shelf Support Attractive, 
stalled, self-adjusting for vari- inexpensive, cuts deep into 
ous material thicknesses material and assembly costs. 


It's a Door Strike -Eliminates What's your Application? Tell us 
welds and rivets, provides your fastening problem. We'll 
simple permanent installation. gladly work out details. 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION, 1751 North Broadway, Albany, New York 
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"Commercial Ball Bearing Data...*2 of a Series 

















O 


TYPE "A" UNGROUND DOUBLE ROW 
BEARINGS WITH SET SCREWS 


(Also available in Metric Dimensions) 


New addition to Schatz line of “Commercial” Bearings. 





APPLICATION: Wherever low speeds are combined 





with high loads. Example: plating and tumbling barrels 





FEATURES: Close bore tolerance of 







004". 000”; 


| 
carburized race rings of high-grade, low-carbon steel, hard- i li 


ened and tempered; high quality balls 





Lood Rating ot 












Bearing No 
















2873X1 










cs 1/8 1-57/64 
CS 287! 1-3/16 1-57/64 
CS 2749 1 4 1-57/64 
CS 2674 | 7/16 1-55/64 
CS 2713 1 2-3/64 


CS 2870 


2-7/64 


NOTE: For load ratings at other speeds, multiply the rating at 600 rpm by the following factors 
50 rpm 100 rpm 300 rpm 900 rpm 
2.50 1.80 1.30 82 
















Schatz Ball Bearings are designed to give optimum 


NEW CATALOG 








friction-free performance at low initial cost. Use Schatz ball ed dus TN 
I 1 OMA SSABNOS You'll find the whole story in our 
them wherever speed and load conditions permit . neu. Catalog No. 11 load capacities 
A, of the wide range of Schatz "Com- 
1 mercial” bearings, dimension data, 

A. To replace costly precision bearings not required i : 

À and applications. You'll want this 
by operating conditions N factual book in your file. Why not 








send for it today? 
B. To save expensive machining and assembly time 


now required for sleeve and plain bearings The Schatz Manufacturing Company 
6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y. 
Send us the blueprints of your ball bearing applica- REPRESENTATIVES LOCATED AT 







2640 Book Tower, Detroit 26, Mich. * 8 So. Michigan Ave., Chicogo 3, III. 


ons. Chances are we can meet your specifications 402 Swetiand Bidg., Cleveland 15, Ohio 


O with Schatz “Commercials” that will save you real 


money in volume applications. And where stand- 
wd "Commercials" won't do the job, Schatz makes CHATZ 
|t variety of special designs and types that can't be IPR s 
luplicated from any other bearings source tf; mm er C T l 
a 
BALL BEARINGS 
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VARIABLE STARTING 
SEQUENCE FOR MOTORS 
IN PUMPING PLANT 


SOUTHERN WYOMING UTILITIES, ROCK SPRINGS, WYOMING 





Here's the circuit One 4-position, 8-stage SB-1 switch deter- determined by setting the SB-1 to one of four positions. For 
mines starting sequence of four pump motors. Above right is 
view of automatic pumping plant. Shown in circle is SB-1 switch. 


quence. The next week the switch may be set at position 3 for 
Float switches actuated by woter level are used to start the 


example, one week position 2 will give a 4-3-2-1 starting se- 


four motors. The S8-1 is connected to the float switch circuits 
so that the motors may be started in varying sequences, thus 
evenly distributing motor running time. Starting sequence is 


a 2-4-1-3 sequence. Without the SB-1 the first motor would 
always run at low water level while the fourth motor would 


never start unless the water rose to a high level, 










> o o USS 


20 n. Bl 


d A 
Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There's a stand- 
ard SB-1 for most jobs, and they're ready on four weeks 
delivery. Easy to order, too. A variety of attractive switch 
handles, and watertight, dust-tight, oil-immersed, fabricated 
metal, or explosion-proof housings are available to fit your 


CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volts a-c or d-c 


particular installation problems. Mount on panels Y% to 2 
| inches thick. Switch shown at right is 8% inches over-all, 
| 2% inches wide, 4% inches high. Why not try an SB-1 on 
your particular control problem? For further details see 
your G-E sales representative and write for Bulletin GEA- 
4746. Apparatus Department, Section B 856-10, General 
Electric Company, Schenectady 5, New York. 


GENERAL (6) ELECTRIC 
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NEW SHEAVE 





TEXROPE V-BELTS 
KEPT IN PROPER " f 
TENSION AUTOMATICALLY ey, deene- 





Another Texrope Engineerin 





Triumph | 
AUTOMATIC SHEAVE DOES COMPLETE JOB! | 
* Instant speed control at lower cost than | | ERE IS THE SIMPLEST, lowest cost way ever devised for 
rer bef, t changing machine speeds without stopping the ma- 
CVET Dezose chine, Simply move the motor forward to increase speed 
* Covers most speed changing needs from and move it back to decrease. The new Vari-Pitch Automatic 
3 to 20h Sheave adjusts to the new belt position automatically, Other 
to P parts of drive are standard T'exrope drive components. | 
* Extremely simple — one sheave does all 
* No need to stop machine or take load off 
* Infinite variation over approximately hd 
200% speed range | 
* Easier starting—sheave adjusts to load. Originators of the ' 
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Changes Speed 
tnout Stopping 


TO GO FASTER § TO GO SLOWER 














Sold... 


Applied... 
Serviced eee 


This new method of speed control will lower drive costs 
in nearly every industry where variable speed drives are 
used. It will make possible savings in many industries where 
variable speed is not now used because of high initial cost. 

Find out now how this new idea in speed control can 
save money for you. 

For details see your A-C Authorized Dealer or Sales 
Office or write for Bulletin 20B7223, Texrope and Vari-Pitch 
are Allis-Chalmers trademarks 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Sales Offices 
throughout the country. 


fa _ MOTORS — 1 to 
ul Nu 25,000 hp ond up. 
" 

em 


All types. 


A-2708 


ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 


CHALMERS 


| 
! | Multiple V-Belt Drive for Industry 


CONTROL — Monvuol, 
magnetic and combina- 
tion starters; push but- 
ton stations and com- 
ponents for complete con- 
trol systems. 


3 PUMPS — Integra! 
motor ond coupled 
types. Sizes and rat- 
ings to 2500 GPM, 
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The many unique characteristics of Graphitar make it an invaluable 
material in many industries. Graphitar is extremely light, mechanically 
grr 


strong, and inexpensive. It finishes to tolerances as close as .0005” and laps 


perfectly as a bearing, bushing and seal. Graphitar is unaffected by temper- 





ature extremes, and is impervious to strong acids and chemicals. It won't expand, 
contract, corrode or scale. It needs no lubrication because it is in itself a lubricant. 


You are invited to send your sketches for study by our engineers. They may be 


Write for our new 64-page Catalog now ready for mailing. 


THE UNITED STATES GRAPHITE COMPANY 
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able to suggest Graphitar parts that will solve a mechanical problem for you. | 











GIVES PARKER SELECTOR VALVES 
RANGE UNDER EXTREME CONDITIONS 


Graphitar sealing discs and bearings play important 
: roles in the Parker Aircraft Fuel Selector Valves 


that insure positive, split-second changes of fuel 





supply under the most extreme operating condi- 
tions. The Graphitar sealing discs constitute 
ideal lapped port seals for life of the valve. 
They permit the valve to operate from a range 
of 0 to 50 psi with low and uniform turning 
torque, consistent under extreme conditions: wet 


or dry, new or old, from —65° to 160°F. ¢ v * 





Two Graphitar bearings permit the valve rotor 

to be turned smoothly without lubrication. y + # 
Parker valves control the flow of hydraulic oil, engine 
oil, water injection systems, large air and vacuum lines 


as well as aviation gasoline and kerosene. They are applic- 





able as shut-off valves for jet engines in high temperature air lines 


(up to 450°F.) or as high pressure (500 psi) shut-off valves. 


© 
GRAPHITAR 


)N-GRAPH 





| 
| 
| DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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A DIRECT LINE 


MO 


~N 





~N 
Me. es 
T "ae 
— 
M i 
Machine failure from any cause is expensive—in downtime, in N "i 
loss of valuable production, and repair costs, to say nothing of is 
inestimable losses in customer goodwill from poor deliveries. Si 
And all too often such failure is occasioned by the loosening of NX 
the seemingly insignificant set screws used to hold vital machine ^ 
parts together. "T 


However, these failures cannot occur if you are using UNBRAKO ~ 

Self- Locking Set Screws. 'This is the line of famous screws "that Si 

won't shake loose!” Their exclusive knurling makes UNBRAKOs "e 
exceptionally vibration-resistant, effectively preventing "creep" "e 

and subsequent loosening of the screws, even under conditions 5 

of the most chattering vibration. By means of this unique N 
knurling of points and threads we are able to lock almost any Te 
set screw application. 

It is this remarkable ability of UNBRAKO Self-Locking Set 

Screws to "stay put" that can effect substantial savings in 

maintenance and downtime costs on your production machinery, 

providing real "Vibration Insurance" against resulting lowered 

production, poor deliveries and loss of all-important cus- 

tomer goodwill. 


And remember, on UNBRAKO-equipped finished products this 
same "Vibration Insurance" can be an impressive selling point. 


Write for complete details and the name of your nearest 
UNBRAKO Distributor. 


‘CQ | STANDARD PRESSED STEEL CO. 


BOX 545 JENKINTOWN, PENNSYLVANIA 





“Serving Industry continuously since 1903 through Industrial Distributors" 
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ro LOWER COSTS 


| 
| 
| 


because the edges of the counter- 
clockwise knurls positively pre- 
vent creep, regardless of the most 
chattering vibration. “It won't 
shake loose!” 


The patented Knurled Threads 
of this "UNBRAKO" Socket Set 
Screw are swaged—making it a 
most excellent Self-Locker for 
applications requiring cone, oval, 
flat or other points except cup. 
and for use with asdcned shafts. 
“It won't shake loose!” 


Not carried in stock. Prices 
and delweries on application. 


The patented Knurled Cup Point of 
this popular “UNBRAKO™ Socket 
Set Screw makes it a Self-Locker, 


The patented "UNBRAKO" Square. Head. Set 
Screw is a "brute" for strength. The KNURLING 
of the Cup Pointecither internally or externally — 
provides an. excellent. Self-Locking | feature. "Jt 
won't shake loose '" 
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LOOK HOW BLACKHAWK: 


THE ENGINEERING AND SALES PROBLEMS: 


Here are the fourfold necessities which 
faced the maker of this well-known 
“Trencher”: (1) The need to abandon 
antiquated mechanical methods; (2) to 

make the change-over to hydraulics with- 
out upsetting design of his machine; (3) to 
use existing power facilities and (4) to re- 
tain low cost despite the modernization. 


(1) Compactness and adaptability of Black- 
hawk hydraulic components eliminated 
need to revise the basic design of the 
“trencher.” 


(2) Availability of standardized Black- 
hawk components, plus other factors, held 
costs to an attractive minimum. 


(3) Performance and dependability of Black- 
hawk High-Pressure Hydraulics produced 
substantial sales and service benefits (see 
statements by the “Trencher” manufac- 
turer, next page.) 


Blackhawk specializes in engineering and manu- 


facturing hydraulic components and systems with 
pressure ranges from 1,000 p.s.1. up to 10,000 p.s.1 
These higher pressures create unusual benefits 
Blackhawk PUMPS and VALVES (because of higher 
pressure capacities) are strikingly compact and RAMS 
have smaller diameters. The entire hydraulic system 
gains from (1) less weight, (2) easier installation, 
less friction tH) improved appearance 5) sim- 
plicity, (6) lower cost and easier service 
ee 7^—N0(0(0(06(06006000000006000000000 eeee0'ee0000 
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PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 25 YEARS 


28 Propuct ENGINEERING — JUNE, 1949 | 
} 











| 




















TO WHAT THE MANUFACTURER OF THIS LEADING 
“TRENCHER” SAYS ABOUT BLACKHAWK HYDRAULICS: 


Regarding Control Regarding Operation Regarding Service and Sales Regarding Engineering 





A grade can be operations performance has assistance ren 
a maintained to that were once dif- been very good with ye * dered us thru your 
\ Sa he c , 4 ficult are now sim- Ja X service worries or 4? ee engineering de 4 
irveyor of ple and easy to problems / I nei was 
control. equipment | m Atertal most helpful 


Sensible costs, practical design are no accident at Blackhawk... 
they are born from proven Engineering and Manvfacturing policies 


century of experience in engineering and manufacturing 
of high-pressure hydraulic equipment! And you get 
more than the invaluable benefits of high-pressures . . . 
you also benefit from exclusive refinements built into 
Blackhawk components. 

Comparatively, Blackhawk's PISTON-TYPE pumps 
furnish greater volumetric efficiencies in the higher 
pressure ranges—and Blackhawk offers a host of other 
exclusives in ram and valve designs. 


| Only with Blackhawk can you draw from a quarter- 


“Standards” or “Specials” . Blackhawk furnishes 
components that are of standard design, continuously 
produced and sold in quantities for installation on 
products of other manufacturers. A great many manu- 
facturers also depend on Blackhawk for specially-de- 
signed hydraulics to fit individual needs. Blackhawk has 
the engineering service for this work. Blackhawk 
products and integrated services are cataloged in pro- 
fusely illustrated literature. Ask for bulletins on “High- 
Pressure Hydraulics,” then let us counsel in confidence. 


COMPLETE 


BLACKHAWK MFG 5300 W. Rogers St., Milu 


BLACKHAWK: 


HYDRAULIC SYSTEMS—PUMPS 


CO iwwkee 1, Wisconsi 


(HAND AND POWER-OPERATED), VALVES AND RAMS 
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COURTESY: Jabsco Pump Company, Burbank, Cal. 


COURTESY: Century Engineering Corporation, Cedar Rapids, Iowa. 
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... Simplified design 


Single moving part 
of patented pump is tough, 
resilient neoprene impeller 


This compact pump has only one moving 
part—an impeller made of Du Pont neo- 
prene. Neoprene contributes materially to 
the pump's success. Its resilience permits 
the passage of foreign matter. And neo- 
prene's resistance to abrasion and perma- 
nent distortion despite constant flexing, as- 
sures long, trouble-free service. Because 
neoprene is compounded for chemical inert- 
ness and is inherently resistant to deteriora- 
tion from oils and chemicals, the pump is 
suitable for many uses in industrial plants 
and for marine and farm applications. 


Durable, resilient neoprene 
mountings dampen vibration 
noise of oil burner 


Secret of the Century Oil Burner's quiet 
operation lies in these mountings made of 
soft, springy Du Pont neoprene. They’re 
designed to dampen noise and vibration — 
long a source of annoyance to owners—and 
made of neoprene to assure long, depend- 
able service. For neoprene resists grease, oil, 
aging and heat. It retains its resiliency: re- 
tains low permanent set and drift. This com- 
bination of excellent properties contributes 
to the superior quality of the entire unit, 
because the neoprene parts provide top per- 
formance year after year. 
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HELPED THESE DESIGNERS IMPROVE 
THEIR PRODUCTS . . . LOWER COSTS 















Oil-resistant neoprene boots 
provide tight seal without per- 
fect alignment of parts 


Here's the problem this manufacturer faced: 


One boot carried hot air to the defroster; the 
other led from air cleaner to carburetor. He 
needed a material to stand up under heat, 
gasoline (liquid and vapor), oil fumes and 
heat. It had to be flexible, to make a tight 
seal without perfect alignment of parts... 
a big factor in cutting production costs. 

Neoprene was the answer, offering 
the required combination of properties 
— flexibility, durability, resistance to 
heat and cold, oil, gasoline, weathering 
and aging. He found the neoprene 
boots maintain a tight seal despite vi- 
bration— were easily, quickly installed. 






courtesy: Nash Motors Division of 
Nash-Kelvinator Corporation, Detroit, Michigan. 


How about your products? Per- products, we'll gladly contact your 
haps neoprene can help youinone supplier or help you find an ade- 
of these ways when you're design- quate source. 

ing a new product or improving "A ET 

an old one. Write us for complete E, 1, du Pont de Nemours &Co. (Inc.) 
technical data. Although Du Pont Rubber Chemicals Division B-6 
does not make finished neoprene Wilmington 98, Delaware 


You'll find profitable reading 
in the free neoprene notebook! 
Here are interesting articles written from the 


technical man’s point of view on the latest de- 








signs... newest production methods . . . ideas 
for cutting production and operating costs. Help- 
ful information about the properties and uses of 
neoprene appears in The Neoprene Notebook. And 
each issue adds to a valuable reference volume 
TDPYX-II you'll use over and over again. We'll send you 
each issue free. Write E. I. du Pont de Nemours 
& Co. (Inc.), Rubber Chemicals Division, Wil- 
mington 98, Delaware. 
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LOW-DOWN ON AN UPLIFT! 


American Road Equipment uses VIM 


leather packings on hoists of motor graders 


Bulldozers and graders absorb plenty of punishment in 
their rough jobs. Their hydraulic equipment that enables 
them to move earth so fast must be dependable. Every 
VIM Leather basic material used in them must hold up under pressure 


Cup Packin 
used inhoist —ond that includes the packings. 





VIM Leather Cup Packings were chosen for pistons on American 
graders such as pictured here. The 
reasons: dependable service without 
failure, plus dependable engineering ad- 
vice. Have you a hydraulic design prob- 
lem? Why not consult E. F. Houghton & 
Co., Philadelphia 33, which supplies and 
services all styles of moulded packings? 








VIM LEATHER 
n E 
VIX-SYN RUBBER ^ 
d deu 
PACKINGS 


é 





Propuct ENcINEERING — JuNE, 1949 














ing instruments like this by Wolsey Co., Inc sional displays. This by Stanley Wessel & € tics, Inc. and G. Felser nthe & Sons, In 


Your Product Has 







when it's made of 
VINYLITE Plastic 


TRADE-MARK 


Rigid Sheet 


It takes plus values to win sales! 
That's why more and more manufac 


turers are turning to VINYLITE Brand 








Plastic rigid sheet to keep in step with toaay's EASILY AND ACCURATELY FORMED 


market. This amazing material is setting rt Thes 


new standards for beauty and utility in many fields 








of — creating new demand for the a 

J . 
improved D makes possible It s success is the You know it's right 
direct result of undeviating quality if it's... 


Whatever the product you manufacture—if its made of 
VINYLITE Plastic rigid sheet you can be sure it was 
scientifically formulated to do that job well. Discover what 


it can do for your product. For full information write 


to Department GG-10, BAKELITE CORPORATION 


batuei esnea PLASTICS nm 


O East 42nd Street, New York 1 , N.Y 


BRAND 





EXCEPTIONAL DIMENSIONAL STABILITY of PRINTING TO CLOSE TOLERANCES is cas à DURABILITY, transparer good appearance are 
VINYLITE Plastic rigid sheet makes it the ideal ma complished on VINYLITE Plastic rigid sheet befor inherent in this VINLYITE Plastic rigid sheet Harle 
terial for permanently accurate, non-warping draft forming. making it ideal for standout du ree-din Davidson motorcycle windshield by Midland Plas 
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Bendre -Skinner 


Originator of MICRONIC Filtration 








FINEST FILTERS in Every Sense of the Word 





America s 7 


For every type of filtering job Bendix-Skinner Filters are vital systems. These elements are manufactured in 
unsurpassed, providing positive filtration from 14 three basic types, assuring a Bendix-Skinner Filter that 
micron (.000019”) upwards. They operate with mini- will meet your requirements exactly. Play safe with 
mum pressure losses, even when maintaining flow rates America’s finest filters in every sense of the word 
through a complete range from 1 gpm to 5000 gpm. —for the answer to your filtering problems, specify 
Bendix-Skinner filter elements can’t collapse and clog Bendix- Skinner, the originator of micronic filtration. 
SKINNER PURIFIERS DIVISION OF S 
A app YZ 
1500 TROMBLY AVENUE, DETROIT 11, MICHIGAN lene eno A 
Export Sales: Bendix International Division, 72 Fifth Avo., N. Y. 11, N. Y. AVIATION CORPORATION 
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T STILL TAKES ACORNS..: 


TO PRODUCE MORE MIGHTY OAKS 
OF AMERICAN INDUSTRY 


In the past 45 years Doehler-Jarvis has grown from acorn 
size to the largest company in the die casting industry. 


We know from experience all the difficulties on the road to 
the top. And we fully realize that this process of industrial 
growth, from acorn to oak, must continue if we and all 


enterprise are to prosper. 


Therefore, we at Doehler-Jarvis are constantly on the look- 
out for little “acorn” companies which need help to grow. 
We can be of great assistance to them with our die casting 
process to eliminate heavy investments and, at the same 
time, reduce costs by converting from more complex and 
expensive methods. 

Having already helped many of our smaller customers pros- 
per and grow, we are anxious to help others the same way. 
No matter how small your operations, our engineers, tech- 
nicians and experienced business executives will be glad to 


discuss your production problems with you. 


The World's Largesd Producer and A iniiher of 
Executive Office 386 FOURTH AVENUE * NEW YORK 16, we: Y. 
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NEW!— Whitney Type A 
Flexible Coupling now fea- 
tures plastic covers for reduced 
weight and efficient high speed 
operation. 


WHITNEY ROLLER CHAIN 
Flexible Couplings 





r a 


| For 
Positive, Yet Flexible 
Direct Drives 


Here's a Flexible Coupling that supplies the equipment 
manufacturer and machine user with a practical and 
efficient unit for connecting power equipment to direct 
drives. Note the simple, all-steel construction . . . no short- 
lived materials to wear out or replace! Precision Roller 
Chain, assembled around accurately cut, hardened steel 
sprockets provide positive operation with inherent 
flexibility... assures long life. Additional Whitney 
features include: ease of installation, compactness, allows 
for motor end play, disconnects without removing shafts 
and bearings, allows for slight shaft misalignment. These 
are good reasons why you should specify and use Whitney 
Flexible Couplings for lasting, all-round performance and 
machine protection. 





Whitney Roller Chain Flexible Couplings are adaptable 
to a wide range of transmission service, covering light, 
medium or heavy loads. You can use them to connect 
electric motors, gasoline engines, diesel engines, steam 
engines, etc., to any direct drive units, such as pumpers, 
compressors, blowers, beaters, speed reducers, —in short, 
to any of your production machinery where a positive but 
flexible direct drive is required. 

Available from factory or distributor stock in popular 
sizes covering a wide range of application — from frac- 
tional to hundreds of horsepower. For complete informa- 
tion and engineering bulletin, write us today. 


OTHER WHITNEY CHAIN PF 5 


Roller Chain—single and multiple widths 
Silent Chain 
Conveyor Chain 


Cut Tooth Sprockets 


Whitney Chain & Mfg. Co. 


Division of Whitney-Hanson Industries, Inc. 
204 HAMILTON STREET, HARTFORD 2, CONN. 
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Build more “SELL” into your product 





Here's the new idea in heater cords—cord sets equipped 
with General Electric Preen-X heater cord — the. non- 
fraying, non-kinking heater cord. 

Complete with plug—ready for installation on your 
heating appliance — Preen- X heater cord sets are a must 
for assembly speed. easier sales. This tough cord has no 
braid. Its tough flexible insulation-jacket by actual tests 
takes ten times the abrasion of ordinary cords. It resists 
water and oil—looks smart on any up-to-the-minute 
appliance. 

Before you specify another foot of heater cord, take 
a look at Preen-X. Contact your General Electric acces- 
ory equipment representative for a sample, or write to 
Section Q50-667, Construction Materials Department, 


General Electrie Company. Bridgeport 2, Connecticut. 


GENERAL 
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with G-E Components 


BRIGHT, NEW PLUG—The new General 
Electric "400" plug makes a smart-look 
ing companion piece to the new Preen-X 


heater cord. Made of tough plastic in 


attractive colors, this gleaming plug adds 
sales appeal to appliances by attracting 
customer attention. Strong prongs, tough 
construction make this plug a long-life 


item, Use the G-E 7100" plug as a sales 
builder for your product. 


E FLAMENOL RD SETS are noted for 


their ability to step up the appearance 
of light-duty appliances. In brown or 
ivory. this tough cord with molded-on 
plug is an asset to any appliance. As an 
extra. merchandising aid vou can ar- 
range to display the General Electric 
Fiamenol tag on all your produets that 
are equipped with this cord set. Ask 
your G-E accessory equipment repre- 
sentative about this winning combina- 


tion. 

JRESCENT A ESSORIES -General 
Electric makes a full line of components 
for fluorescent fixtures. The famous 
Wat Dog* starter — the s r that 
cuts out blinki lamps — ar i wide 
range ot standard switches and lamp- 
holders are all part of this complete line. 


On volume or- 
ders, General Electric can supply you 
with cord sets made to specification. 
We're equipped to supply complete 
cord set assembli too. These units 
include cord set. switeh and socket, 
wired and assembled according to vour 
specifications, ready to be mounted on 
your product. 


If you 
need further information on General 
Electric components or services, contact 
the G-E accessory equipment representa- 
tive in your area or write to Section Q50- 
607, Construction Materials Depart 
ment, General Electric Company, Bridges 
port 2, Connecticut 


*Trade-mark Reg. U. S. Pat. OR 


vw 
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to 12% HP. 





ECONOMY in First Cost 


WINSMITH has an important message for all who are interested 


in reducing costs. Be sure to check our latest published prices! 


Compare before making any commitmenis. Despite these savings. 


however, WINSMITH traditional quality has been maintained in 
*eve:zy particular. 


ECONOMY in Operation 


The completeness and versatility of the WINSMITH line makes 
possible the selection of the right reducer for most economical power 

ansmission. This has been shown many times, for instance. in the 
development of more efficient automatic handling equipment. 


ECONOMY in Space 


All WINSMITH Worm Gear Models have been designed to 
produce maximum H.P. and torque in the smallest possible space, 
without the slightest sacrifice in efficiency. The patented WINSMITH 
Differential unit stands alone in this respect, —no other 





reducer 
delivers so much H.P. in the larger reductions available. in so little 
space. 


ECONOMY in Long Life 


WINSMITH Soeed Reducers have been manufactured continuously 
since 1901. Many installed 25 and 30 years ago are still in use. It 
is not unusual for WINSMITH units to be in continuous operation 
24 hours a day, 6 days a week for many years of trouble-free service. 





Consult with us about COST-SAVING 


We have representatives in all leading cities. 


Address: 111 Eaton Street 


WINFIELD H. 
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THE “MOST COMPLETE LINE OF SPEED 
REDUCERS FROM ANY ONE SOURCE” 


Not only the most complete line,—but stocks are carried at 
strategic points throughout the nation. WINSMITH offers you 
SAVINGS in cost, SPEED in delivery and SERVICE in solving 
any special speed reduction problem. 








: - AN —— 


Our Engineering Service is at your disposal | 
Outline your problem and our trained engineers will help you. -— — 
ifferen Í 


SPRINGVILLE, Erie County, N. Y. 6 Sizes, W 
A 


SMITH CORPORATION 
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Grease Sun y 
by Akoa with 
Walls Heavy Enough for 


There's no laborious machining in the production of 
this grease gun cylinder, with heavy sides and bottom, 
octagonal nut, walls heavy enough for strong threads! 
One swift stroke of the Alcoa Impact Extrusion Press 
produces this shape in light. strong Alcoa Aluminum. 

Thick or thin walls, cylindrical or square, heavy 
bottom or with integral boss, neck. lug or stem; there's 
almost no limit to the symmetrical shapes this Alcoa 
process makes possible at low cost. 

For housings. shells. chambers. bodies, or cylinders. 
up to 5" diameter and. 16" long. vou should have full 


facts on the Alcoa Impact Extrusion Process. Write 


KS ss 


today for your copy of the booklet shown, or call your 
nearest Alcoa sales office. ALUMINUM COMPANY OF 


America, 692 Gulf Building, Pittsburgh 19, Penna. 





Write for your free copy of “Alcoa Aluminum 
Impact Extrusions", 44-page booklet crammed 
with photos, diagrams and other information 
for designers. 








INGOT ~ SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE . ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS . FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS + FOIL - ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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How to cut sealing costs 
with lathe-cut gaskets 





ce) 


Send for this Gasket Handbook © 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, Arm- 
strong's Gasket and Sealing Ma- 
terials." It contains up-to-date data 
on synthetic rubber, cork-and-syn 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


ARMSTRONG'S 


GASKETS * PACKINGS * SEALS 





Sealing costs frequently can be reduced 
through using small section, lathe-cut gas- 
kets. When made of the right sealing ma- 
tenal, these gaskets permit the use of 
smaller machined flanges—or even stamped 
or spun metal flanges. Thus, by careful 
selection of gasket materials, the cost- 
saving features of such design changes can 
be realized to the fullest extent. 

Lathe-cut gaskets, made from one of 
Armstrong's many cork-and-rubber com- 
positions or straight rubber compounds, 
will provide an effective, economical seal 
in most applications of this type. 

l'hese square or rectangular section rings 
are used even when a round or complex 
section gasket seems to be required. Ordi- 
narily, a cork-and-rubber or rubber gasket 
will deform sufficiently under pressure and 
afford an effective, low-cost seal. 

For example, the cost of sealing chlo- 
rinated oils was reduced by replacing a 
cast iron flange with the pressed steel con- 
struction in figure 1. The lathe-cut gasket 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 





made of an Armstrong straight synthetic 
rubber deforms under pressure to provide 
a tight seal at lower cost. 

The rolled edge flange in figure 2 also 
replaced a cast iron unit. In this case, an 
Armstrong s cork-and-rubber lathe-cut gas- 
ket was used. Because cork-and-rubber is 
truly compressible, it conforms to the 
rolled edge without slipping out of place. 

In figure 3, a lathe-cut gasket, made of 
an Armstrong synthetic rubber compound, 
replaced an expensive molded part. To 
facilitate removal of the screw-on cover, 
the contact area of the gasket was reduced 
by one half. Yet a tight seal was main- 
tained because the gasket was firmly seated 
on the round edge. 

Armstrong's cork-and-rubber and rubber 
compounds may help reduce your sealing 
costs. We recommend that you discuss 
your application with an Armstrong repre- 
sentative. Methods and materials 
he suggests may enable you to do 
a better sealing job at lower cost. 








p E 
ARMSTRONG CORK CO. | 
| Gaskets and Packings Dept. | 
| 7106 Arch Street, Lancaster, Pa. l 
| Please send me at once a copy of the new 24- 
| page booklet, “Armstrong’s Gasket and Seal- 

| ing Materials.” 
Soiano aanaeio paana iaaa ano | 
| COMPANY | 
| ADDRESS I 
| city STATE | 
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HOW TO BETTER 
CONTROL AN 
AUTOMATIC LATHE 





y a | 
at» = | 
e X | | 
* 
SUNDSTRAND MACHINE TOOL CO. USES 3 Warner 
Electric Industrial "ICB" units on their Model 16 Auto- 
matic — Two on main spindle drive and one on rapid 
traverse... Here's what they say about them — “Easy to 
Control" Main drive motor is standard 75 hp. and 
constantly running. Warner ICB* units give positive 
$ —À c 
And the Brake to give it is a WARNER ELECTRIC instant control for starting and stopping of spindle. 
INDUSTRIAL CLUTCH-BRAKE That means short cycle time . . . no special electrical 
equipment . . . no sudden power surges on factory lines. 








HERE'S WARNER ICE UNITS installed on drive shaft of ARMATURE SECTION: One of only two parts for either 

Sundstrand Model 16 Automatic. Sundstrand says these Clutch or Brake units. Consists of magnetic segments 

units are "compact, easy to install" . . . and most im- welded to steel backplate (see cut). Especially designed 

portant “need no adjustment.” ICB Units are available for high heat dissipation. Heat has no effect on unit 

in wide range of sizes to meet requirements. Can also efficiency because segment expansion is always linear... | 
be fitted to standard NEMA motor shafts. thus keeping full magnet contact at all times. 


e Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite control 
of degree of clutch or brake action. For details 
or engineering assistance write: INDUSTRIAL 
DIVISION, WARNER ELECTRIC BRAKE MFG. 
CO., Beloit, Wis. 





+34 $+ 
DIM 





MAGNET SECTION: The other of the two parts for 
either Clutch or Brake units. Consists of electro-magnet 
faced with long-wearing, high friction material. Power, 
applied through coils imbedded below (see cut), uses 
both friction plus magnetic attraction for fast, super- 
powerful clutch or brake action 





*ICB Unit — The trade designation for | 
the Warner Electric INDUSTRIAL CLUTCH | 
OR BRAKE UNIT. 
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TRIM PRODUCTION COSTS... 
USE G. P.& E COMPLETE STAMPING 
FINISHING SERVICE 


ESTERN “E 


pream 
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CONTRACT DIVISION 
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JUST LOOK AT THESE FEATURES... 


SHELL | CONTACTS SCINFLEX 


High strength alumi- | High current capacity | ONE-PIECE INSERT 
num alloy . . . High | «+. Practically no volt- High dielectric strength . . . 


resistance to corrosion age drop. No addi- | s : : 
. with surface finish. | | tional solder required. | | High insulation resistance. 


ggg ng gg 


BENDIA-SLINTILLA 


ELECTRICAL CONNECTORS 





t h k F i nest mon ey can buy! Contacts that carry maximum 

currents with a minimum voltage 

drop are only part of the many new advantages you get with 

Bendix-Scintilla* Electrical Connectors. The use of "Scinflex" 

dielectric material, an exclusive new Bendix-Scintilla develop- 

CHECK THESE OTHER ADVANTAGES ment of outstanding stability, increases resistance to flashover 
and creepage. In temperature extremes, from —67^ F. to 
-300 F., performance is remarkable. Dielectric strength is 
never less than 300 volts per mil. Bendix-Scintilla Connectors 
have fewer parts than any other connector on the market —and 
that means lower maintenance costs and better performance. 


* TRADEMARK 





e Moisture-proof, Pressure-tight e Radio 
Quiet e Single-piece Inserts e Vibration- 
proof e Light Weight e High Insulation 
Resistance e Easy Assembly and Dis- 
assembly e Fewer Parts than any other 
Connector e No additional solder required 


WRITE DIRECT TO 
IHE SALES DEPARTMENT 


STE SCINTILLA MAGNETO DIVISION of —À 
SCINTI LLA SIDNEY, NEW YORK PR csEn eno 


Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, New York 
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ON ENCLOSED GEAR DRIVES 


Regardless of what your require- Foote Bros.’ large plants include the 
ments in enclosed gear drives may newest in equipment for the produc- 
be, the Foote Bros. line includesdrives tion of highest quality gearing. Check 
exactly suited to any application. with the Foote Bros. representative 

Foote Bros.’ manufacturing experi- near you for drives suited to your 
ence goes back nearly a century, and needs. 


FOOTE BROS. HYPOWER ENCLOSED GEAR DRIVES 


A complete line of worm gear drives compactindesignand possess greatly 
that assures economy in original cost increased thermal capacity. Available 
and in operation. They are extremely in both horizontal and vertical types. 


FOOTE BROS. HYGRADE ENCLOSED GEAR DRIVES 


This complete line of enclosed worm rugged dependability. Available in a 
gear drives has been newly engi- wide range of ratios in both hori- 
neered and offers the maximum in zontal and vertical types. 


FOOTE BROS. MAXI-POWER ENCLOSED GEAR DRIVES 


Helical gear drives available in sin- helical gear unit. This newly engi- 
gle, double and triple reductions in neered line of enclosed gear drives 
sizes and ratios to meet practically represents the last word in power 
any requirement for a high quality transmission equipment. 


FOOTE BROS. STRAIGHT LINE DRIVES 


This new line of compact drives will light in weight—they will meet many 
shortly be introduced. Small in size, industrial applications. 


Hypower Hygrade Hygrade Maxi-Power I Straigbt-Line Agitator 
Horizontal Vertical Top Hat Helical l Drive 


Check the Drives you are interested in 


FOOTE BROS. GEAR & MACHINE CORPORATION 
Dept. W, 4545 South Western Blvd., Chicago 9, Illinois 


[] Hygrade [] Maxi-Power 
[] Hypower C Straight Line 


FODIE? TESBROS 


Baller Power Tra zoin Trough Calie Bears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 4545 S. Western Blvd. Chicago 9, Illinois 


Name... 


Company 


Address... 
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There’s a 
Bag Full of Savings 
in Using 


GENERAL 
PLATE 


Laminated 


SILVER CONTACTS 










The outstanding ad- 
vantage of using General Plate 
Laminated Silver Contacts is 
that they give you solid 

silver performance at a 
fraction of the cost of solid 
silver. How—because these 
contacts give you a silver 
contact face at the actual 

point of contact where the precious metal performance is desired. In ad- 
dition to better electrical conductivity and economy, General Plate 
Laminated Contacts have a harder contact surface assuring longer life. The 
base metal adds strength and workability and at the same time makes spot 
welding or soldering more practical. 


General Plate Laminated fabricated contacts, buttons, rivets and screw type contacts 

are available in many types and styles ready for your assemblies. Or if you prefer to 
fabricate your own parts, you can get General Plate Laminated Metals in sheet with 
silver bonded on base metal in the following stock—overlay, single or double inlay, 
edgelay, toplay, etc. 


Overcome the high cost of silver by using General Plate Laminated Contacts and Metals. They'll 
save you many dollars and increase the performance of your products. Write for information and 
engineering assistance. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
106 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


50 Church St., New York, N. Y. e 205 W. Wacker Drive, Chicago, IIl. 
757 West Third St., Mansfield, Ohio * 36 Eastern Avenue, Pasadena, Calif. 
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50" birthday of the 


company whose products you know 


by the trade-mark: ‘MICE 


SINCE 1899 THE TIMKEN ROLLER 
BEARING COMPANY HAS BEEN 
HELPING AMERICAN INDUSTRY 


GET THE MOST FOR ITS MONEY 


PE likes to buy a "pig in a 
poke". In America you don't have 
to. You're protected by trade-marks like 
"TIMKEN". 

Registered as a trade-mark in the 
United States Patent Office, “TIMKEN” 
identifies products made by The Timken 
Roller Bearing Company: Timken ta- 
pered roller bearings, Timken alloy 
steels and seamless tubing and Timken 


removable rock bits. 


Exşerience over the years has shown 
Timken products to be the finest in their 
respective fields. And many thousands of 
men and women are working hard to 
keep them that way. No wonder it has be- 
come a habit throughout industry to look 
for the trade-mark “TIMKEN”. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: “TIMROSCO”. 





aul HH QI 


... rolls more tons in steel mills, for example 


Bearings used in steel mills must be tough . . . to with- 
stand pressures as high as 8,000 lbs. per square inch, 
or shaft speeds that exceed 1,800 rpm. 

That's why steel men use Micarta. It outwears other 
types of bearings many times... lasts up to 70 times 
longer than metals. It's typical of the way Micarta 
serves industry, and may suggest ways Micarta can 
improve your product or your production. 

In many cases, Micarta bearings operate in water, 
and water is its best lubricant. Whether lubricated with 
water, oil or grease, it has a low coefficient of friction, 
affording power savings as high as 25^;. Its smooth, 
self-polishing surface prevents scoring of shafts. 


D, 


you can BE SURE.. iF irs 


Westinghouse 
te, 


Micarta is ideal for many other tough jobs in indus- 
try... jobs that call for strength with light weight; 
resistance to moisture and corrosion; high dielectric 
strength; resistance to heat and cold. 

Ask your nearby Westinghouse office for Micarta 
Data Book B-3184-C, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

)-06420 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 





Prepared Each Month ney BRIDGEPORT BRASS COMPANY Depot 








Cutting Costs of Fabricated Goods 


What can be done to cut fabricating 
costs of metal goods? This problem is 
uppermost in the minds of manufac- 
turers. 


Because of high labor, material and 
overhead, many have been operating 
dangerously close to the break-even 
point even during busy times. They 
realize how quickly profits can turn 
into losses if volume is reduced as little 
as 10%. Today’s wary buyers are look- 
ing either for lower prices or higher 
values. 


Among the likely ways to cut costs, 
fabricators are studying the following 
suggestions: 


— 


. Simplification of products. 
2. Elimination of operations. 


3. Reducing finishing costs, extra op- 
erations and bad work. 


4. Increasing operating speeds. 


5. Changing methods of fabrication 
to reduce finishing costs. 


6. Installing more modern labor-sav- 
ing equipment. 


7.Improving work-flow and mate- 
rials handling. 


8.Reducing maintenance 
better materials. 


through 


Simplification of Products 


Redesign has played an important 
part in cutting costs and increasing 
sales. For example, in builders' hard- 
ware, large, heavy front door locks with 
cast brass handles and escutcheon 
plates are rapidly being replaced by 
smaller, more efficient units. Cast door 
knobs and escutcheons are now made 
from brass stampings. The cylindrical 
lock body requires only two drilled 
holes for installation. Most old line 
products can stand simplification of de- 
sign with corresponding reduction in 
operations and costs. 


BRASS - BRONZE - 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada 
Noranda Copper and Brass Limited 
Montreal 
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COPPER > 


Elimination of Operations 

It is often possible to increase the 
severity of drawing operations between 
anneals by changing the temper or by 
using a more ductile alloy, thereby 
eliminating an annealing operation. 

Sometimes additional operations, 
not originally included in the original 
estimate, creep in. For example, a burr 
may have developed on a flange and 
instead of correcting the tools, a polish- 
ing operation is added. Extra costs such 
as this can be prevented. 


Reducing Polishing Costs and 
Spoiled Work 
Because finishing costs involve a 
large percentage of direct labor, care- 
ful control of annealing to produce 
small grain sizes and smoother metal, 
cuts down polishing time. Much also 





Cast Brass N Nut 
Finishing costs lowered when changing from 
casting to wrought metal 


Wrought Brass Nut 


can be done through careful handling 
during various stages of manufacture 
towards preventing dents and scratches 
which are expensive to remove. Bat- 
tery grouping of operations, specially- 
designed work trays, and good house- 
keeping are helpful measures. 


Increasing Operating Speeds— 
More Modern Machines 

Many manufacturers have succeeded 
in speeding up their machining opera- 
tions by changing to copper-base alloys 
containing lead in varying amounts. 
Where compromise between much duc- 
tility and some machinability 
quired, small amounts of 
0.15 to 0.50°% are helpful. 

Installation of more diai and hopper 
feeds often permits speeding up of 
equipment resulting in higher produc- 
tion and lower unit cost. 


is re- 
lead from 


DURONZE — 


STRIP 








Beadquanters for BRASS, BRONZE and COPPER 


Newer, more modern equipment 
may be the answer to lower costs if 
higher speeds are to be attained. Or, 
where volume warrants it, a change to 
equipment of the progressive operation 
type will increase production and re- 
duce rejects. 


Changing Methods of Fabrication 


A manufacturer, tired of the exces- 
sive cost of polishing rough sand cast- 
ings of brass, turned to brass screw ma- 
chine parts, which could be polished 
on automatic equipment. Another re- 
placed sand castings with parts made 
from tubing involving stamping oper- 
ations. 


Better Work Flow and Materials 
Handling 

Rearrangement of machines and 
equipment to eliminate awkward han- 
dling; integrated departments to avoid 
unnecessary transportation from one 
room to another; more liberal use of 
modern conveyor systems and methods 
will increase production and cut labor 
costs. 


Reducing Shutdowns and Mainte- 
nance Through Better Alloys 


Corrosion, the enemy of all metals, 
is finding more opposition from copper 
and its alloys. Destruction from corro- 
sion means expensive maintenance, 
shutdowns, repairs and eventual re- 
placement — all of which involve high 
labor costs. As a result more attention 
has been given during the past years to 
specifying more corrosion-resisting al- 
loys for vital parts. 


Fabricators turning more and 
more a listening ear to the suggestions 
which are made by employees. A care- 
ful study of even the smallest hint as 
to ways of increasing production may 
bring major savings 


are 


the correct metal 
such an important 
part in economical fabrication, manu- 


Since the use of 
and temper play 


facturers will find the services of our 
Metallurgical Laboratory helpful in 
solving their problems. 

ROD - WIRE - TUBING 
BRIDGEPORT BRASS COMPANY 
BRIDGEPORT -ONNECTICUT 

AN Establi 
“Bridgeport” District Offi 
Nun" h 


shed 1865 


es and Ware- 
uses in Principal Cities 
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Torrington Spherical Roller Bearings 
Resist Shock Loads Effectively 
in Osgood Power Shovels 


Ug v.v 


Osgood Power Shovels operat: with power for crowding, hoisting and swinging In the working heart of the shovel, above, Sphe r- 
transmitted smoothly on Torrington Spherical Roller Bearings. These self-aligning ical Roller 


bearings provide the high capacity required for heavy excavating work and assure 
long service life. Thev run free and true even when shock loads cause shaft deflec- 
tion or frame distortion. 


Bearings are used on the reversing 
shaft and the hoisting drum shaft. Design advan- 
tages include accurate alignment on installation 
and axial stability of shafts. 


Raman 
peaa A 


bat- 


i 
c | dj 
In the reversing shaft installation, shown her Cross-section of the hoisting drum shaft shows the design principle that enables 
hoisting pinion and bevel gears are held accu- Sphe rical Roller Bearings to co 
rately in line, and operate with minimum wear 
Spherical Roller Bearings carry the loads with an 
ample safety factor. 


ipensate for deflection. The outer race bore is a 
section of i sphere with its center at the axis of the bearing Barrel-shaped rollers 
align automatically within this race. Smooth, efficient shovel action results under 


exacting service conditions, 


The reliable performance of Torrington Spherical Roller Bearings in heavy- 
duty equipment increases machine productivity and reduces maintenance. 
Our engineers will be glad to help you adapt them to your design require- 
ments, Write us today. THe Torrincton Company, South Bend 21, Ind., or 


Torrington, Conn. District offices and distributors in principal cities. 


SPHERICAL 
TORRINGTON ;»o;; BEARINGS 
Spherical Roller - Tapered Roller + Straight Roller Needle «+ Ball 
48 


» Needle Rollers 
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NOTA 
E7777: 


ELECTRICAL 
lusuLATION 


PERMITS OPERATION AT TEMPERA- 
TURES 100°C. ABOVE CLASS B LIMITS 


ee 
10 TIMES AS MUCH SERVICE 
GREATER RELIABILITY 
LOWER MAINTENANCE COSTS 
MORE EFFICIENT USE OF POWER 
GREATER FREEDOM IN DESIGN 
50° MORE POWER PER POUND 


LP 


heal ien 
WET INSULATION RESISTANCE 
AND REDUCED FIRE HAZARD 


FIGURE | 


TEMPERAT 











HOTTEST SPOT TEMPERATURE 


E 


SILICONES ] 


heres Poof THE MOTOR TEST 


LABORATORY .... We undertook to determine the life expectancy of Sili- 
cone (Class H) Insulation under the sponsorship of the Bureau of Ships, U. S 
Navy Department and in cooperation with Westinghouse Electric Corporation 
In October, 1943, a number of Silicone and Class B insulated induction 
motors rated at 10 hp were placed on test. These motors were identical ex- 
cept that Dow Corning Silicone Varnish was used with glass and mica-glass to 
insulate the Class H units while high grade synthetic organic varnishes were used 
with glass and mica-glass in the Class B units. 


The test cycle includes a period of operation at the test temperature fol- 
lowed by cooling to room temperature and exposure of the windings to 100% 
relative humidity for 24 hours. Insulation resistance is measured after each 
period of humidification and the test cycle is repeated again and again until 
the motor fails. The number of hours of operation required to cause a decrease 
in wet insulation resistance is taken to be the minimum life of the insulation 
at the test temperature. Maximum life at test temperatures is taken to be the 
total number of hours of operation to the point of failure. Maximum life has 
been in the range of 5 to 10 times minimum life. 


Minimum life in hours at test temperature and the equivalent life in years 
of operation at the hottest spot temperature of 180°C. proposed for Class H in- 
sulation in AIEE No. 1, June 1947, are shown for four Silicone (Class H) 
motors and two Class B units in Table I. Minimum life lines for Class A, Class 
B. and Class H insulation based on the results of our motor test program and 
data published on the other two classes of insulation are plotted in Figure I 


None of the four Silicone (Class H) units that have failed to date caught 
fire while both of the Class B units that have failed burst into flame 


TABLE ! 


Some Results of the Accelerated Life Testing of Silicone (Class H 
and Class B Insulated Induction Motors 


Test Temperature Minimum Lite Equivelent Lite’ in 

Class of Hottest Spot in Hours Yeors ot Hottest 

Insulation et Test Spot Temperature 
*¢ "" Temperature of 180°C 


320 608 500 188 
590 1000 208 
950 


10750 


20 
200 
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Dow Cornine Siticone 


VECIFIED. n m 


IN THOUSANDS OF MOTORS rewound with Silicone Insulation. the re 


































ir motor test program have been verified. Service life under the most se 

vere operating conditions has been increased many times over [he result has been 

vreater reliability, reduced maintenance costs and increased lut lue to more 
nt lous perat I Here ire a Tew examples 

1. Over 30.000 Spint vw Buchet motors in ravon mills haye been rewound with 

DC 996 Silicone (Class H) Insulation during the past two and a half ve Phese 


> 


motors are exposed to a ids and subjectes 
motors ranged from a few weeks to a few montt Silicone insulated motors have 
been in service for more than two vears Life increased in the range of 6 to 24 times 
Courtesy Lake Shore Tire and 
Rubber Co 2. Ona machine for grinding twist drills, a one hp 1200 rpm motor is used to re 
p Ts qiu ce verse the carriage drive 50-60 times a minute. In this service Class A insulation 


tion have more than 200 times the failed in less than 4 days: Class B lasted as long as 5 weeks: Class H was still in 
life of Class A motors 


service after more than 14 months. Life increased 12 to 100 times 


3. Inarubber plant, open type 2 hp motors are used to drive dise cutters that scarf 
cut tread stock into lengths These motors are reversed 12 times per minute and 


operate in a mist of the water used to lubricate the cutters. Life of Class A mot 





this service ranged from 4 days to a few weeks. Rewound with DC 996 Silicone 
Insulation, these motors were still in service after more than 2 vears. Life increased 
20 to 180 times 


4, We had two pump motors, one rated at 30 hy 


ind the other at 50 hp. rewound 





with S ne Insulation to give 50°. more pumping capacity. No major alterat 
n the installation were required and no time was lost Fotal cost of the 50 
- ipacity was S2900 below the cost of installing new pumps d motor 
S. \ ine mot lesigned for intermittent ser el forced to work full 
Dow Corning Corporation time. had a verage service lite of oO dav- lhe Class B armature failed 22 times 
Motors rated at 30 hp (left) and 50 i t5 vears.. Longest run was 85 davs; the shortest run 9 davs Rewound 
hp (right) were rewound with Sili- h Q ( H) l ^ i a 5l = fter 384 da 
cone Insulation to enable them to W ne nos nsulation the motor was still in service alter JO days 
handle 5095 more pumping capacity Life increased 4 to 42 times 


6. In a large steel mill. Class B motors had a short life on manually operated swing 


fers used to remove surface defects trom y steel s ibs prior to r lling. Over 

l were talled to prote e motors but prod i suffered because t 
heated motors were cut out every 15 to 20 minutes and the operators had to wait for 
them t Over a vear ago tw f these motors were rewound with Silicone lr 
s 1 lubricated with DC 44 Silicone Grease Those motors have been 
I K eadily ever since 





us t 1 n mot ind ther hard working motors in steel mills hemical 
' | \lile m tutomobile factories i irk brewer 
I it Ide rinders vile luced ilt fa exci pinner 
whet entribugal wheels imps wers, conveyors, hoist ranes and rapidly 
A 
reve motors, torque motors nad t tally enclosed € ted n 
Courtesy Carnegie-lilimois Steel Corp vent he | practice of inst & motors rated for the peak load even thougl 
Production per man-hour increased T In e momentary a reversed by. the. availability of Dow € ; 
by rewinding swing grinder motors 
with Silicone Insulation to sustain ^ e Ho Ek latior 
ver is in grinding steel slabs 


DOW CORNING CORPORATION, 


ELECTRICAL INSULATION 


























~__————— by DESIGN ENGINEERS 


IN THOUSANDS OF APPLICATIONS where size and weight are important 














considerations or where reliability is essential, the results of our motor test program 
have been verified. The ability of Dow € « (Class H) Electri tion t 
withstand temperatures 100 € bove Class B mits has mace to i 

rease the power per pound ratio by 50 tu 100 i motors, transi 1 sole 

ids. Here an v ex 
l. Saving weight and the effect of such weight reduction on operating efhiciency 

s indi d by a comparison of Class A and Silicone (Class H) insulated motors 
both totally enclosed and rated at 2 hp. The Class A motor weighed 135 pounds 

ompared with only 95 pounds for the Class H motor Operating. efheieney was Courtesy Westinghouse Eleciric Corp 
actually increased from less than 75 for the Class A motors to 80° for the Sili Silicone insulated, totally enclosed 
cone motors Similarly the weight of a Class A insulated, totally enclosed fan a a ex Zr ah - 
cooled motor rated at 20 hp was reduced f rom 450 to 280 pounds by re-designing to comparable Class A motor at right 
take advantage of the thermal stability of Silicone (Class H) Insulation Ihe op 

erating efheiency of the Silicone insulated motor was only 1.5‘ below that of the 
Class A motor 

2. A large motor manufacturer is using Silicone (Class H) Insulation in a stan 

dard line of 5 hp, totally enclosed, non-ventilated motors [his motor weighs only 

600 is much as a comparable motor of conventional design. It requires no mort 

we li verall performance i$ comparable to that of an open type motor ol 

the same rating. The sealed bearings of this line of Class H motors are prelubri 

ted with DC M S ( st | ittent lor > years i 

3. | voltage, air ed transformers designed for 225 ( perati Class H 

Insula i l-rolle riented s ! t I made it possible t t the 

e and weight of conventior "TET ek inits by about 30 Core losses 

sre in the same order «ses for comparable Class B units. Regulat it SO Courtesy Kubiman Electric Co 
power factor is equal to or slightly better than that of Class B units. Overload pr Silicone insulated core and coil as 
tection is greatly increased as indicated by the fact that the 25 kva unit was oper s ors ND MEM TM 





transformers built for Bureou of 





ated at 20% overload continuously for 5 days without observable damage Ships, U. S. Navy 
4. Silicones are also being used to increase the reliability and to eliminate the need 

for fire-proof vaults t ntain network transformers. These silicone insulated dry 

type transformers are nitrogen filled and hermetically sealed t perate eve 

when submerged by flooding Use of sil ie insul materials in : ven filled 

ic mine power center transformers increases the safety factor and cuts weight in re 

lation t mparable liquid-filled transformers by 50 


5. Use of Dow Corning Silicone (Class H) Insulation has 


out increasing the size or weight of solenvids 





J 
D’ 





ks made Automatic Transportat Company durir 

were Vs t s t mot lubricated with Dt 

id elha t | reduced ma er e s that re 
Insulation are especially important in this kind of serv Courtesy B/W Controller Corp 
ice where loads mav vary from 1500 to 35,000 pounds and a 2° grade doubles the —— dt ot 32 n s 
torque on the motors with 17 to 18 pounds for Class A 


solenoids of equal size and weight 


MIDLAND, MICHIGAN, U. S. A. 





What is DOW CORNING SILICONE INSULATION 7 





Silicone (Class H) Electrical Insulation as defined in th Introduction to MEH 





Standards June 1947. consists of mica. asbestos, fiberglas and similar inorganik 





materials in. built up torm with binding substances « mposed of silicone com 









pounds in rubbery or resin s forms t ded are the following insulation 








mponents 





DC SILICONE ELECTRICAL INSULAT SILICONE VARNISHED GLASS TUBING DC 44 SILICONE Se GIVES LONG 
ING VARNISHES ARE STABLE AT 250°C AND SLEEVING USEFUL AT —65° TO LIFE AT —40° TO 175°C » 
M o 260°C aril 1 à t 










ame SILICONE-GLASS CLOTH LAMINATES 
e t t HAVE EXCELLENT ARC RESISTANCE 
UL 9 , e ! e DOW CORNING SILICONE ENAMELS 








‘ 





x a ‘ 









DC RESIN BONDED GLASS SERVED the rust empera 
MAGNET WIRE HAS HIGH HEAT STA SILASTIC PASTES USED TO FILL AIR nf 
BILITY AND ABRASION RESISTANCE SPACES IN COILS REDUCE TEMPERA 

S í i TURE RISE 25 TO 50 















SILICONE VARNISHED GLASS TAPE 
AND CLOTH RETAIN GOOD DIELEC 
TRIC PROPERTIES AT HIGH TEMPERA 
TURES. |) SILASTIC TAPE NO. R.! PERMITS 
" t HIGHER RATING OF ELECTRIC MA 

. tor wind os i 










SILICONE MICA-GLASS SLOT AND COIL SILASTIC LEAD WIRE User. AT —60° 

INSULATION HAS HIGH WET MA TO 200°C. M trenzth 

v VIAE \ a ? (NN rT " I wer 
Average tric strengt ant ead t Ld 


x" f est X hes thick and 











the FINAL PROOF is a Dow Corning Silicone (Class H) in 


sulated motor in your own plant. Have one of your hardest working motors re CALL OR WRITE OUR NEAREST BRANCH 
wound with Silicone Insulation by someone experienced in the use of this new class OFFICE for technical assistance or for more 
of insulation and keep a record of its relative life information on Silicone Insulation including 


sources of supply and a listing of Motor Re- 
| E Ape in the use of Class H 
ectrical Insulation 
References: AIEE Transactions, Vol 64, pp 90 and pp 94, Vol 65, pp 412; Vol 66 
pp 305 and pp 647; AIEE Paper No. 48-245 












DOW CORNING CORPORATION :* MIDLAND, MICHIGAN 


ng ! : E 
ATLANTA ... . . 1343 Spring Street, N. W., Atlanta, Georgia Ll '-Y3i 
a "228 North LaSalle Street, Chicago |, IIlinois—Andover 3-6960 J ÜTT 


CLEVELAND . . . . . 2212 Terminal Tower, Cleveland 13, Ohio—Cherry 0590 
DALLAS . ..5 . 2722 Taylor Street, Dallas !, Texos—Prospect 7-2336 FIRST IN SILICONES 
LOS ANGELES . . 1514 South Hope Street, Los Angeles Calif —Ric hmond 7.0338 
NEW YORK . . 5718 Empire State Bldg, New York !, New York—Longocre 4-4730 
CANADA. . « « « «  Fiberglas Canada, Ltd, 1200 Bay Street, Toronto 
ENGLAND . . . . . . Albright G Wilson, Ltd, 49 Park Lone, London, W | 
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h pays to use your 
custom molders know-how 


say men whose plugs keep aircraft engines dry 


* 


^ 


no. Ef in a series on Plastics Skill at Work... 
E | gc di cera 


PROJECT: 


Low-cost Durez plastic material 


passes 
both torque (illustrated E 
plug 


tests... make these dehydrator 
ies cost less . . . serve better. 


@ Silica gel aircraft engine dehydrator 
plugs outmode the messy, costly job 
of coating the interior of new engines 
with grease and oil, then cleaning 
and flushing them before use. Their 
story illustrates a key point in product 
development: 

When you call in an experienced custom 
molder and give him a true picture of how 
and where your product must serve, you go 
a long way toward insuring production 


A new bit with plastics users everywhere 
is the handy" Durez Check-Chart.”’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
156 Walck Rd., N. Tonawanda, N. Y. 


Dehydrator plugs for 
aircraft engines. 


CUSTOMER: 
Clark Metal Products Co 
Bridgeport, Conn 


MOLDER: 


Bridgeport Moulded 
Products, Inc. 


MATERIALS: 
General-purpose Durez 
phenolic plastic, 
metal, glass 


economy and customer satisfaction. 

Here, the molder learned that close 
tolerances on plastics thread and flats 
were vital in order to keep moisture out. 
Likewise the plastic must have torque 
strength, as the plugs are sc rewed tight 
into engine heads and crankcase open- 
ings. Also heat resistance, since the 
absorption factor of the silica gel is 
often renewed by applying heat to it. 

This seemed to indicate an expensive 


special-purpose or impact Durez phe- 
nolic. Yet the molder, by suggesting a 
minor design change, met all specifica- 
tions with a general-purpose type of 
Durez . . . at substantially lower cost. 

A part of your molder's business is 
to recommend plastics that fit the job. 
Our business at Durez is to produce 
them . in phenolics. We offer you 
and him constructive help in using 
plastics most profitably. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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XTERNAL WIPE oil 


important advantages for use on 


seals have 


wheels and other mechanisms which 
are mounted in spindles or protrud 
Automobile 
front wheels, trailer wheelsand heavy- 


ing stationary shafts 
duty farm and highway equipment 
where speeds are low and dirt condi- 


tions are severe, are good examples. 





Fig. 1—External Seal with 
garter spring expander 


Fig. 2—External Seal with 
piston-ring expander 


NATIONAL OIL SEAL LOGBOOK 


ADVANTAGES OF EXTERNAL LEATHER SEALS 
ON WHEELS AND SIMILAR APPLICATIONS 





In such cases, external wipe oil 
seals are press-fitted onto the shaft 
and wheels are installed usth in- 
stead of against the flare of the 
sealing member. Thus it is easier 
to dis-assemble wheels and bear- 
ings and it is practically impossible 
to damage the oil seal when wheels 
are being replaced. 










Fig. 3—External felt 
Seal 


NATIONAL EXTERNAL SEALS FOR SPECIFIC OPERATING CONDITIONS 


Operating Speed 


High Moderate dirt 
Medium Very heavy dirt 
Very slow Dust 


E wheel application (Fig. 4) is 
typical of the use of external wipe 
National 


binders, 


seals on farm tractors, 


harvesters, trailers, etc 


moderate speeds are found, 


Here 
along with moderate dirt conditions. 
Fast easy assembly and dis-assembly 
is a necessity. An exceptionally rug 
ged seal is indicated;and the National 


leather seal with garter spring ex- 





Abrasive Conditions 


Seal Recommended 


Leather, with garter 
spring loading (Fig. 1) 


leather, with piston- 
ting expander (Fig. 2 


Felt springless (Fig. 3 


pander (Fig. 1) effectively solves the 
problem. 

However, on very heavy equip- 
ment Operating in extreme dirt 
conditions where low speeds pre- 
vail and torque is no factor, a sim- 
ilar seal with piston-ring expander 
should be utilized (Fig. 2). Con- 
versely, on such equipment where 
dirt conditions are very light, a felt 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO: 56 Arlington Place, Grant 2280 

CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Bldg., Yellowstone 2720 
DALLAS: 30!/; Highlond Park Village, Justin 8-8453 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON: 6731 Horrisburg Boulevard, Wayside 3-1246 

LOS ANGELES: 2244 East 37th Street, Kimball 6384 


MILWAUKEE: 647 West Virginia St., Marquette 8-8986 

NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260 
PHILADELPHIA: 401 North Brood Street, Bell-Walnut 2-6997 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-3861 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-1881 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366 
WICHITA: 340 North St. Francis Ave 


Fig. 4—Typical wheel application 
seal (Fig. 3) is effective and more 
economical. 

For complete information on 
the application of external wipe 
National Oil Seals to your product, 
National Oil Seal 
Engineer, or write direct. 


ONAL 


SEALS 


call the nearest 


OIL AND FLUIDO 


® 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, 
California; Van Wert, Ohio 


Wichita 2-697! 






VERSATILITY of the new Kaiser Aluminum 1508S alloy is illus- produce the items shown here. Each of these products has been 
trated by the wide variety of fabrication methods necessary to improved with 1508S. Each is an excellent application of 1508. 
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A new Kaiser Aluminum Alloy 


to improve your product 


After two years of continuous research and develop- will now be able to cut material costs and improve prod- 


ment, Permanente Metals announces a versatile new ucts because of the unique combination of advantages 
alloy of Kaiser Aluminum: 1508S. offered by 1508. 


Meeting a long-felt, industry-wide need, it is the first 
general purpose specification alloy to be introduced in 
20 years. Its combination of yield strength and workabil- 


Good physical properties 


Very fine grain structure 


ity makes it stronger than 3S, more workable than 52S— Good workability 
giving it properties intermediate between the two. Good welding and brazing properties 
Most drawing, forming, beading and joining opera- Exceptional finishing properties 


tions can be done satisfactorily with 1508. Excellent corrosion resistance 


Inherently a fine grain alloy, it can offer satin ano- 


i E 3 i If you are now using 52S or 3S, you may be able to 
dized finishes that are silvery white in color. Its hard sur- 


reduce your material costs or improve your product— 


face resists dents and scratches, reducing in-plant scrap. or both—with this versatile new alloy. For more infor- 


And it has corrosion resistant properties similar to 52S. mation, contact the nearest Permanente Products’ sales 


You may be one of the hundreds of manufacturers who office or distributor. 


Permanente Metals 


PRODUCER OF 


kaiser Aluminum 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BUILDING, OAKLAND 12, CALIF... . WITH OFFICES IN: 


Atlanta * Boston * Chicago * Cincinnati * Cleveland * Dallas * Denver * Detroit * Houston * Indianapolis * Kansas City * Los Angeles 
Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Portland, Ore. * Seattle * Spokane * St. Louis * Wichita 
EXPORT OFFICF OAKLAND. CALIFORNIA » WAREHOUSE DISTRIBUTORS IN PRINCIPAI 





CITIES 
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BEAT GALVANIC CORROSION WITH 
Alcoa Aluminum Fasteners 


No weakened joints or wobbly assemblies when you 
fasten aluminum with Aleoa Aluminum Fasteners! 
They prevent the galvanic corrosion that can result 
when dissimilar metals are used to fasten aluminum: 
resist. common corrosion, too— will never red rust- 
streak vour product. Costs are surprisingly low. 
Aleoa Fasteners are available from stock with 
Phillips head for fast power driving, or slotted heads; 


in sheet metal, wood and machine screws; standard 


threads in all popular sizes: hex head bolts and nuts; 
cap. castle and wing nuts; washers, solid or tubular 
rivets, and cotter pins. 

Investigate the low cost and sales advantages of 
aluminum fasteners today! Write on your letterhead 
for free samples, specifying the types you'd like. to: 
America, 618 Gulf 


Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM COMPANY OF 


© 
ALCOA FASTENERS 


Other Alcoo Products: INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED + WIRE « ROD « BAR « TUBING © PIPE + SAND, DIE & PERMANENT MOLD CASTINGS « FORGINGS 
IMPACT EXTRUSIONS « ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL » ALUMINUM PIGMENTS e MAGNESIUM PRODUCTS 
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It pays to specify General Electric 
Flamenol * Type ST cords for heavy-duty electrical equipment such as 
portable conveyors, air compressors, and pumps, used in garages, pack- 
ing houses, warehouses and factories. They're built tough, to take plenty 
of abrasion and the day-in, day-out beating of hard, rough 


use 


You'll find incre stomer good 


will when you use Flamenol Type SJT portabl h appliances 


as office machines, floor sanders )mmercial ners, and similar 


equipment. The light weight and flexibility of these cords 
dling easy 


make han- 


Use extra-flexible General Electric 
Flamenol rip cord for table and floor lamps, radios, electric fans, and 
other small devices. Your customers will like the flexibility and neat 
appearance these rip cords give to an appliance. They'll like the way 


the smooth, thermoplastic jacket cleans with a quick wipe 


You can count on tough, good-looking 
Flamenol portable cords to give con- 
tinuous, dependable service under severe 
operating conditions. Use them to fight 
the life-shortening hazards that threaten 
the cords of all portable electrical equip- 
ment-- hazards such as oils, acids, alka- 
lies, moisture and sunlight. 

Why not give your products the added 
advantage of hard-wearing General Elec- 
tric Flamenol cords? To get more infor- 
mation on these popular, tough cords, 
write to Section W26-667, Construction 
Materials Department, General Electric 
Company, Bridgeport 2, Connecticut. 


ERAL ELECTRIC 
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How You Can 


CUT YOUR UNIT COSTS . . . 


(Carpenter STAINLESS TUBING . . . 


by Changing to 


Right at the start of your jobs, this Stainless Tubing gives you savings 
of 15% to 40%. 


Now add the savings you can make with uniformly good fabricating 
results on each and every lot... fewer rejects and freedom from costly 
tooling troubles. 


Reducing your unit costs on Stainless Tubing jobs is possible today. You 
can start by calling on Carpenter, just as they did on this valve seat job. 


Valve seat inserts for high speed 
engines were once machined to + .001" at a cost of 18¢. Now that 2” O.D. 
Type 304 Carpenter Stainless Tubing is used, each machined unit 
costs only 10¢. 


ICATION 
ROUBLE-FREE FABR 
FORMANCE and T ppa 
- un with the Stainless Tubing that passes these tes 


\ 


IMPROVED P 


FLATTENING TEST protects you against 
the possibility of O.D. defects. Spec- 
imen is flattened between parallel 
plates until distance between plates 
is 3 times the tube's wall thickness. 
Any sign of cracking or flaws is cause 
for rejection. 


TRANSVERSE BEND is used to double- 
check the I.D. structure of Carpenter 
Stainless Tubing. Sample is slit longi- 
tudinally and then bent as in the 


attening test, but in the opposite 
direction. 


These tests, made at several stages of manufacture, prove quality of the entire 
tube section and are made on every lot of full finished Carpenter Stainless Tubing 


before it is released for shipment. 


USEFUL SLIDE CHART gives you infor- 
mation that has never before been 
available in such easy-to-use form. 
Data on Physical Properties, Velocity 
Constants, Mass Velocity Constants, 
etc. A note on your company letter- 
head will bring your Slide Chart to you. 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, 121 Springfield Road, Union, N. J. 
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How plastics help you design for lower costs © 


Pct. Price change / 
since 1939 sw 


^" STEEL 


ALUMINUM 


LUSTREX 


1939 1940 194] 1942 


It's true! — metal prices have risen, on the average, almost 60% in the 


past few years. But, Monsanto plastics prices are LOWER on the average 
than pre-war. 


@ plastics users get more, not less, for their materials dollar today. 
@ manufacturers can slash costs right at the raw materials level. 


Think of it — costs are cut even before you begin production. 
And you get more material per pound with *'light weight" plastics 
(nine times more units per pound than steel). 


Monsanto plastics not only lower basic raw material costs, but add 
further savings through fast, **one-shot" production. In many cases, 
stamping, machining, blanking, etc. are eliminated or materially 
reduced; color and finish are inherent, making painting, finishing, 
tumbling, etc. unnecessary. Also, plastics add new performance 
qualities to products . .. new color, new beauty, new selling advantages. 
Clip the coupon today for the interesting booklet “What Monsanto 


Plastics Can Do For You,” and feel free to write us about any 
specific problems. 


FOR A BIGGER 
DOLLAR'S WORTH 


BUY AND USE eoeeeeeeeeeee ee @ 
MONSANTO PLASTICS MONSANTO CHEMICAL COMPANY 
PEI 


Departme ’ 18, Springfield 2, Mass. 


Ur Please send me the Booklet ' What Monsanto 
qu Olea x Plastics Can Do For You." 
> a S Please send me information on plastics for 
=| i 


PLASTICS Name Tuis 
CINA 


‘np ust eS r CH EMICALS ~~ PLASTICS Company 


Address 
SERVING INDUSTRY City State Zone 
WHICH SERVES MANKIND nae On 608 6 OS O66 OSE 
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BRUNING: 


Everything for the no 
engineer and draftsman 


source 


one 
high quality 
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BW Paper, Film & Cloth 


A wide variety of paper sizes to 
select from—both in flot sheets 
ond in roll stock. Light, medium, 
and card weights. White or tinted 
papers Sensitized transparent 
paper, film, and cloth ore always 
available from Bruning, too 


Q 
| 
a> 

X JM x 


Nie cum 











Ò 
Tracing Papers & Cloths 











Bruning Whiteprinters Bruning Drafters 





Make crisp, sharp whiteprints 
within seconds from your trans 
lucent drawings or documents 
with any Bruning Whiteprinter 
Choose from many fine machines 
for the model with a capacity 
that perfectly fits your need 


Every type of tracing medium 
required in the modern drafting 
or engineering department is 
available from Bruning. These 
products hove proved their serv 
ice-ability over many years in 
making better tracings and prints 


Actual tests prove they sove up 
to 40% of the draftsman’s time 
Fewer motions ore needed: these 
machines combine T-squore, 
scales straightedge triangle 
and protractor into one precision 
instrument. Six models available 
































Bruning Erasing Machines Drafting Room Furniture Bruning Drawing Instruments Bruning Drawing Materials 



















This new machine saves valuable 
time erasing pencil, ink, typing 
carbon copy, and other morks. A 
7-inch eraser is housed in motor 
shaft. Quiet, vibration-free and 
cool. An efficient tool for all 
departments within your firm 











Bruning provides a complete line 
of drawing tables, drawing 
boards, filing cabinets, stools 
etc. The functional design of each 
provides for easy, efficient use 
Strongly built to give a long life 
of hard and steady service 


A large variety of ruling pens, 
beam compasses, bow instru 
ments, and industrial drafting 
sets are available from Bruning 
Drafting tools such os protractors 
curves, triangles, T-squares, pan 
tographs etc., are also featured 


If it is a drawing material used 






in a drafting or engineering de 
















sign department—Bruning has it 





and you con be sure that it 





is right in every detail. You can 
rely on the name ‘Bruning’ for 
uniformly high quality 



















It pays you 
to concentrate 
your buying 























Order all your engineering and 





Technical Books 


Bruning mokes available many 
excellent handbooks on civil, me 
chanical, structural, and electrical 
engineering; highway and rail 
way design; architecture, con 
crete, drawing, lettering, ond 
similar important subjects 


Bruning Slide Rules Surveying Instruments 


drafting supplies thru Bruning 














Bruning Slide Rules are precision 14 Bruning branches and many 
tools. They are graduated to 
exacting tolerances, with pre- 
cise graduations that do not lose 
their excellent visibility. Construc 
tion throughout is to typical high 
Bruning standards of quality. 


Bruning corries a large and com 
plete line of transits, levels, ba 
rometers, compasses, leveling 
rods, steel tape, stop watches 
tripods, etc. Competent Bruning 
instrument men repair any make 
of surveying instrument 


















authorized Bruning Dealers are 
located conveniently thru the 







U.S. They give you prompt, 
efficient, and courteous service 
that makes ordering easy 


Send today for details, dk vs tor full information I WANT FURTHER INFORMATION ON... 









on any or all of the above Bruning products. If what you want —_[_] Bruning Whiteprinters [_] Bruning Drawing Instruments 
is not listed, ask us about it. Chances are, if it’s used by an Lj UP Fn 6 CH | eie rg tm 

i . É [ ] Bruning Drofters f ] Bruning Slide Rules 
engineer or a draftsman, we have it. Clip the coupon. [ f 


[_] Tracing Papers & Cloths [_] Surveying Instruments 
71 


[ ] Bruning Erasing Machines Technical Books 


Charles Bruning Company, Inc. go Drafting Room Furniture Other? a 


4736-48 Montrose Avenue, Chicago 41, Ill. — o PEE 


Company. . i Position 
New York * Newark * Boston * Pittsburgh * Chicago * Detroit + Cleveland + St. Louis 


Milwaukee » Kansas City, Mo. e Houston * Los Angeles * San Francisco * Seattle Address _____ - - 












a State 
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TRIED MANY KINDS OF TYPE 416 STAINLESS 


Tolerance of + .0001" specified on this precision 
part, and the Factory Manager says: "Experience 
with other materials shows that we have consid- 
erably less rejections, better machining time 


and less trouble when we use Carpenter Stain 
less No. 5" 


UNIT PRODUCTION UP 1575 ON THIS JOB 


These small instrument parts are machined to close toler- 
ances: + .0002” on the diameter, + .0005” on the length 
and + .0003” on concentricity. Several kinds of Type 303 
Stainless were used, but unit production per shift went up 


15% when the change was made to Carpenter Stainless 
No. 8 (Type 303). 


REJECTS DOWN 40% 


Tool life more than doubled and each bearing race cost 
only 5¢ to produce when they changed to Carpenter Stain- 
less No. 8 (Type 303). Before the change, rejects were 
excessive and costs were so high that the company wanted 
to get rid of the job 


Now add to the advantages of ( azpenter Free-Machining Stainless 


Rash DELIVERY FROM YOUR NEAREST WAREHOUSE— 


BOSTON CINCINNATI HARTFORD PHILADELPHIA 

BRIDGEPORT, CONN CLEVELANI INDIANAPOLIS PROVIDENCE 

BUFFALC DAYTON LOS ANGELES 3T. LOUIS 

CHICAG( DETROIT NEW YORK WORCESTER, MASS 
SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 
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here are the results you can get 
by changing to Carpenter Stainless ..- 





If you are hard to convince—if you believe that all Stainless Steels of the same Type 
Number are alike, look at the jobs shown here. 


Each of these jobs was first done with the same type Stainless from another 


source, but look at the savings when the change was made to Carpenter Free- 
r Machining Stainless. 


The reason for savings like these is uniform free-machining properties in bar after 

bar of Carpenter Stainless, no matter when you buy it. If you want proof that you 

can cut costs on Stainless machining jobs, send your next production order to your 
REJECTS CUT BY % 


nearest Carpenter warehouse listed below. 
You can't afford many rejects on mass production low cost jobs 
When this change was made to Carpenter Stainless No. 5 (Type 
416), rejects were cut in half and tool life increased 25% 


23,400 BONUS PARTS 


Longer tool life, less machine down-time, accounts for 23,400 


A extra parts per run — and the company saves $456.00 per 
pt: DD ED- year on tool regrinding now that Carpenter Stainless No. 8 


(Type 303) is used. 









Stainless Machining "Know-How" 
Is a Help on Every Job... 


Useful machining information collected in our work with users 
of Stainless has been put into the 96-page Carpenter ‘‘Note- 
book on Machining Stainless Steels". For your copy, send us 


a note on your company letterhead, indicating your title. For 


the men in your plant, additional NOTEBOOKS are available 
at 50¢ apiece. 





THE CARPENTER STEEL COMPANY,117 West Bern Street, Reading, Pa. 


FREE- MACHINING 


STAINLESS STEELS 


Export Department: 233 Broadway, New York 7, N. Y. "CARSTEELCO" 
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Hyatt invented the roller bearing fifty-seven years ago. 


Here at the birthplace. ever since. Hyatt has designed 
and produced roller bearings that are as new as next 


month. 


As fast as design-engineers moved on to new products, 


a newer, better bearing was ready for them at Hyatt. 
So during these many years. designers and builders of 
every type of machine or equipment requiring roller 


bearings have looked to Hyatt for the right bearings 





] —right in design and precision manufacture— 
Å to assure care-free operation and longer-last- 









ing performance. Hyatt Bearings Division, 
General Motors Corporation, Harrison, 

N. J.. Chicago, Detroit, Pittsburgh 
and Oakland, Calif. 








HYATT ROLLER BEARINGS 
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The Camera Doesn't Lie... 


here’s how 
ATON 


| S | J 
Using Eaton Springtites or Sems frees 
hands—saves motions—making continu- 


ous production possible. Only 3 motions 


for a complete assembly instead of 8. 53 net Semi 


reduce costs 


Today, assembly line employees’ time runs 
into money. Where time can be saved and 
production increased, costs are reduced — 

overhead spread thinner. 


Through the use of Eaton Sp ving lites or 
Sew a correctly-engineered unit is 
assured with a minimum of motions. 

The intangible savings in paper work, 
automatically-balanced inventories 


Not using Springtites or Sems requires many and elimination of lost parts cuts 
extra motions— causing delay, loss of parts, and overhead — saves money. 
reduced production all along the assembly line. 


We can prove what these 
RELIANCE SPRING LOCK WASHERS automatically z : 
c9 keep bolts, nuts, screws, tight under constant savings mean to you in dol- 
tension compensate for wear and developed ý 
looseness. All sizes and ty Write for lars and cents. Write for 
Spring Lock Washer bulletin : : 
engineering data. 
RELIANCE RINGS snap, bearing, lock 
and retainer form strong shoulders on 
shafts or in counter bores and on outer 
races of bearings. Speed production, cut 
costs — save time and material. Write 
for engineering bulletin 


EATON F 


EATON MANUFACTURING COMPANY e RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 





R 


. | S ~ ; 
ATT, D 
P > my JA Lu p qu oa 


FOR A SHARPER IMAGE OF 


TOP PROFITS IN TELEVISION 
PRODUCTION and SALES 


--. set-builders use 


AMERICAN PHILLIPS SCREWS 


aid Mails lide Assembly of costly television sets puts 


a prohibition on spoilage. That's why American Phillips Screws are used, 


to help keep sets rolling out to an eager market, and to keep rejections down. 
No delays or losses, then, and output hits the main channel with highest 


return per man-hour, which means time-savings up to 50%! 


Eia AE tee wile Smoothly finished, unmarred cabinet 


work is the basis of television-set sales. And that’s the way sets come from 


an assembly department using American Phillips Screws. 


Does YOUR product have this double-feature of production-economy and 


sales promotion? Then write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 1I: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN i jii 


ALL TYPES o 


PHILLIPS 27,575 — - 


Monel, Everdur (sili- 
con bronze) 
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YOU CAN'T TWIST 


A TR/ CLAD 


MOTOR OUT OF LINE 





— i qe 


gen | 
| ` 


Look at the solidity of a Tri-Clad's thick-section cast-iron freme (1) and 
heavily reinforced end shields (2) . . . its heavy integrally cast feet (3). 
Do you wonder we say “Tri-Clad gives you structural strength and rigidity 
no other general purpose motor can match''? Notice, too, the completely 
enclosed bearings (4). A Tri-Clod motor will run safely without relubrication 
for years — as long as any general-purpose motor you can buy. Yet it's 
grease-gun easy to lubricate if you ever need to 


DL 


You can't twist a 72/ cz42 motor 
out of line 


Try as a heavy-muscled mechanic may, he can't twist a Tri-Clad 
motor frame when bolting it to an uneven surface. The bolt will snap 
before he can pull that rigid cast-iron structure out of line. 

Important? It's one of the basic reasons General Electric believes 
cast iron to be the ideal structure for general-purpose industrial 
motors. Other reasons? Cast iron has unusually high resistance to rust 
and corrosion. It has an inherent damping action that minimizes 
resonance. And . . . it won't take on an injurious permanent "set" as 
a result of accidental blows or mechanical abuse. 

Want a motor that’s been service-proveo in 5 billion hours of 
rugged industrial use? Nearly all types and ratings are AVAILABLE 
FROM STOCK. 


Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL /;; ELECTRIC 


G-E open (dripproof) induction 
motors for constont-load, constant- 
speed applications. From | to 2000 hp. 


~ 


~ 

G-E Type ACA induction motors 
for adjustable speeds — provide 3 to ! 
speed range. From 3 to 75 hp. 


G-E flange and face-type motors 
for use where the machine supports the 
motor, or vice versa. From 1/20 to 60 hp. 


UU M ab 
PROTECTED 
E EP 


MOTOR EXCHANGE PLAN 


Look for this EXTRA 
on the motor you buy! 





COWLES ASKS YOU 


2" ah wel as how: 


“How” mixing is to be done depends on the physical 
characteristics of your materials: Cowles engineers 
recommend the type of Dissolver accordingly.“ W hat” 
you are to handle determines what metal will be 
used in building your Dissolver; corrosion-resistant 
metals, if the materials are chemically active. 


Lukens Clad 


their mixers must be protected against attack, or 


Steels are Cowles’ when 


answer 
where metallic contamination of the materials them- 
selves must be avoided. Nickel-Clad, Stainless-Clad, 
Inconel-Clad and Monel-Clad—all have been used 
by the Cowles Company of Cayuga. New York. 
Designers of products who face this same problem 
can have the advantages of these solid corrosion- 


resistant metals while effecting manufacturing econo- 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


Ee’ 
p 


PRopvci 


FEELS 
bí 


ENGINEERING 


Junge, 1949 


mies with clad steels. Lukens produces clad steels as 
Ww ide as 178 inches, or to over 3 inches thick: clad- 
dings 109% or 206% of total plate thickness suit most 


uses. The extra smooth sodium hydride finish makes 


"NY 


cleaning extra easy. 

Bulletins 255 and 338 deseribe CM 
these clad steels. For copies, v rite wer 
Lukens Steel Company,.405 Lukens 


Building, Coatesville, Pa. 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 





you can 6E SURE.. iF its 
Westinghouse 


now” 


e ? 


LIFE-LINE 


slashes a-c motor upkeep costs 


Here's how Life-Line motors can save you half the by this survey. This means over 50% indicated 


upkeep cost, and more. reduction in motor outage costs—in short, a 


A recent survey of 114 large motor users— possible saving of $480 per year with Life-Line. 
operating 131,626 a-c motors of 1 to 50 hp— Add these savings—$270 for lubrication plus 
shows how much motors really cost when you $480 for outages—and the result is $750 per 
figure actual "Life Cost". hundred motors per year. 

[he survey shows that the yearly average cost Can you afford to pass up savings like these? 
of periodically lubricated motors was $270 for Get the facts on the savings possible in your 
every hundred motors installed. plant. Ask your nearby Westinghouse represent- 

On lubrication cost alone, Life-Line motors ative for a copy of B-4321 “How to Cut Motor 
saved this $270. That's because Life-Line requires Costs $750". Or write Westinghouse Electric 
no periodic lubrication—no added lubrication of Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
any kind. J-21508-D 

Ihe survey also indicates that the yearly outage 
cost per hundred motors, for repairs and lost 
machine and man-hours, was $960. 

The record of 500,000 Life-Line motors in AT 
service, to date, indicates a failure rate averaging V estin house - v 
less than half that of conventional motors covered g » `~ 


Motors 
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SAVING 


INDICATED 





WHEN TO USE C 


Heas y thrust or combined loads that have to be engineered 
into space too small for large diameter single row bearings 
are applications for compact Federal Double Row Radial- 
Thrust Ball Bearings. 

Equal load distribution on each row of balls is insured by 
accurate alignment of both races—ground in a single setting 
for absolute concentricity and alignment to each other and 
to the bore 

Double angular contact takes the heavy radial loads 
as well as heavy thrust loads in either direction. For maxi 
mum rigidity and minimum deflection under all conditions 
of load, they may be preloaded in assembly if desired 


Our Catalog “K” describes all types of Federal Double Row 


e 


FEDERAL BALL 


Radial-Thrust Ball Bearings as well as companion series of 
double row radial bearings—shielded and sealed. Ball bear- 
ing selection charts among the 100 pages of engineering data 
will help you compute bearing loads, determine capacities 
at every speed, and select the type and size best suited to 
your application—from one of the most complete ball bear 
ing lines. This 260-page book is yours for the asking. Write 


for a copy today 


THE FEDERAL BEARINGS CO., INC. + POUGHKEEPSIE, NEW YORK 


Makers off Tine Ball Bearings 


REPRESENTATIVE 
2640 Book Tower, Detroit 26, Michigan « 8 South Michigan Ave., Chicago linois 
402 Swetiand Building, Cleveland 15, Ohio 


BEARINGS 


OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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“just when the 


wants a 


rush job!” 
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tiny spring fails. An important piece of equipment is made use- 
[À less. Someone pays a repair bill. And some equipment manu- 
facturer probably suffers a dent in his reputation. 


All Because a Tiny Spring Failed! 





The way to minimize spring failures is really a simple one. Use 
the best spring wire to make small precision springs that actuate 
highly complicated mechanisms. 

It has been the experience of many manufacturers of calculating 
machines, typewriters, cash registers and similar types of equipment 
that U -S-S Amerspring Music Wire is the best wire to use for quality 
spring making. 

















Tf you use 
Music Steel 
Spring Wire... use 
Amersprin p 


Amerspring Music Wire combines high tensile strength with un- 
usual toughness. It has outstanding resistance to fatigue. And it has 
the stamina, resiliency, uniformity and freedom from defects that 
are imperative for top performance of small, precision springs. 

So when springs are important to performance, remember — 
U-S-S Amerspring is the least expensive way to a superior perform- 
ance. 















This quality wire is available Now for immediate delivery — in 
the mill quantities you need. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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MALLOR 


Has Design 


Midgetrol 


DOE Leo MENS 


UC SEO Stm = 
ae Oi "ORE. 
S 


MALLORY 


sets the pace in carbon controls with the 
revolutionary Mallory Midgetrol. 


NEW TELEVISION TYPES 

Resistance stability specially provides for critical applica- 

tons in televison cirewits, Insulated shafts are knurled for 
n adjustment. Shaft and current-carrying parts provide 

2000-volt insu ation 


NEW SMALL SIZE 
lhe small size of diameter saves precious space, can be 


i tied where a diameter control ordinarily would 
be required 


NEW FLAT SHAFT 
It makes possible a standardization of product» which means 
faster production schedules and faster deliveries 


NEW TWO-POINT SHAFT SUSPENSION 
Double bearing -uspension of the new flat shaft e 
shaft bbl. ires 1. even contact pressu 


y and elect-ically 


NEW RESISTANCE ELEMENT 


Resistance element is automatically machi 
electronically selected to eliminate any chance « 


NEW CONSTRUCTION 


Use of phenolic material eliminates metal-to-metal « 
thus there's no chance for mechanical noise 


NEW CONTACT ASSEMBLY 

The contact assembly is made of a special Mallory contact 
alloy) New contact design makes the Mallory Midgetrol the 
quietest, smoothest control by laboratory tests 


NEW TYPE END TERMINALS 

End terminals are hot tinned— can. be. formed, bent, or 
twisted many times without breaking. Terminal holes are 
large enough to easily and quickly secure all leads. 


NEW SWITCH 


Designed and manufactured by Mallory under the highest 
quality standards. [his new switch is built for a long, trouble- 
free life and eliminates many switch problems 


Ces the little Volume Control 


with BIG Advantages 


Are you planning for smallness, and yet want to 
deliver big results? Well. here's an all-new rev- 
olutionary volume control that lives up to 


Mallorv s name. 


It's rugged. It can take it. It gives longer life and it 
is the quietest by actual tests. Yes, the Mallory 
Midgetrol has designing ways...and more and 
more designers have fallen in love with its nine 


big features. 


Mallory Midgetrol is the crowning result of vears 
of work to pack all the dependability, all the tough- 
ness and all the precision work that has made Mallory 


famous into SMALLER space. 


We earnestly suggest you study the many extra 
features offered by the Mallory Midgetrol which are 
listed in the box here. They, in total, prove again 
that the Midgetrol is worthy of joining the big 
Mallory line of volume controls of every type for 


every use, 


You Expect More And Get More From Mallory 


Precision Electronic Parts — Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 


P.R.MALLORY & CO. Inc. 
Contacts Switches 
P Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA 
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.OSTUCO ANNOUNCES 


expanded facilities for manufacturing, shaping 


and fabricating electric welded tubing 


Osruco now offers 
you expanded facilities for 
manufacturing, shaping and 
fabricating Electric Resist- 
ance Welded Steel Tubing— 

facilities for cutting your production costs 
and insuring prompt tube shipments that will 
enable you to operate with lower inventories. 

Produced in Carbon Mechanical Grades 
and in a broad range of sizes and shapes, 
OsTUCO Electric Welded Tubing provides 
many advantages for the product designer. 
It is highly uniform in diameter, concentricity, 
and wall thickness . . . easy and economical to 
form and machine . . . as strong at the weld 


as any point in the wall ... free from seams 


Miisan 
ovn 
wu 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless ond Electric Welded Stee! Tubing 
Plant and General Offices: SHELBY 7, OHIO 


Sales Offices: Chicago, Civic Opera Bldg., 20 North Wacker Dr. * Cleve- 
lond, 1328 Citizens Bldg. * Dayton, 1517 E. Third Street * Detroit, 
2857 E. Grand Bivd. * Houston, 633 Avenue W, Central Pork * Los 
Angeles, Suite 300-170 So. Beverly Drive, Beverly Mills * Moline, 617 
15th St. © New York, 70 East 45th St. * Philadelphia, 1413 Packord 
Bidg., 15th & Chestnut * St. Louis, 1230 North Main St. * Seottle, 
3104 Smith Tower e Syracuse, 50! Roberts Ave. * Canadian 
Representative -Railway & Power Corp., Ltd.: New Glasgow, 
Montreal, Noranda, North Bay, Toronto, Hamilton, Windsor, Winnipeg, 
Edmonton, Vancouver. 
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and laps ... smooth and clean of surface... 
low in cost. 

Our fast modern machines and our many 
years of experience in the field of Electric 
Welded Tubing save you money on bending, 
slotting, swaging, flanging, upsetting—in fact, 
all types of fabricating operations. We also are 
in a position to supply the tubes painted or 
plated. 

From simple round tubes to complex assem- 
blies involving many forming and fabricating 
operations, OSTUCO gives engineering assist- 
ance and prompt job quotations without obli- 
gation. Write direct or to our nearest Sales 
Office for new free booklet "osruco Electric 
Resistance Welded Steel Tubing." 


UST TT 


y 





Design problem 


-solved by 


precision castin 


Monel* « R"* Monel «"K"* 


Nickel «e "L"* Nichel e "Z"* Nickel o Inconel’ Reg 


“Task Metals” for Industry 


EMBLEM a OF SERVICE 


Nickel 
Alloys 


Monel +” KR”* Monel « "$"* Monel 


» à story behind this picture worth several 
isand dollars to one manufacturer. It may be worth 


iv sum to you, too 


Looking at the picture you see two life-size views 
of a Monel part used in quantity by this machinery 


manufacturer 


Just make a quick estimate as to what you would 
expect to pay for it. Consider the cost of the 
forging dies...broaching the slot... silver-soldering 
the back plate to close the end... drilling four bolt holes 
and facing the back flange to fit the curved contour 


of a cylinder 
Something around $3.25, wouldn't you say? 


Actually, this manufacturer is getting these parts 
exactly as you see them for just about a third less 


than you estimate 


How? By precision casting. One operation, one 
piece — and there you have the finished part all ready 
to bolt on the machine 


That is just one example of the variety 
of different parts now being produced in INCO's 
new Precision Casting Plant. The beauty of precision 
casting 1S the Way its versatility opens up new 
possibilities for quantity-producing metal parts in 
designs too intricate to fabricate economically 
by conventional methods or downright impractical 
to produce by any other method. 


IF YOU HAVE A PROBLEM with a part whose cost seems too 
bigb...or a part ubere a precision casting might elimi- 
nate a number as with this latch-keeper)... 

t be practically worked out via 
nd us a sample or blueprint, along with 


Or a part ui 
other method 
the approximate quantity needed. Within a few days you'll 
receive our frank ansuer telling you whether or not prect- 


castin tiers a bette lution. Address your letter to 
our Bill Calnan 


Ston 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Propuct ENGINEERING — JuNE, 1949 





Dise wheels of different sizes are made from 
these Lukens Pressed Steel Head-Shapes. 


with Pressed Steel Head-Shapes 


Propuct ENGINEERING 


Weld a tire rim to that pressing and it becomes a 
wheel for a road grading machine. That's how one 
manufacturer simplifies his fabricating work and 
releases press equipment for other production. 

The wheel is strong and dependable, because it's 
a Lukens steel plate product. 

Special dies are used for these wheel discs but, 
in many cases, manufacturers work with standard 
Lukens Head-Shapes as a head start on their pro- 
duction. Products are designed around them, so 


that actual fabrication starts with a preformed 


LUKENS 


BY-PRODUCTS 
STEEL 
DIVISION 


June, 1949 


plate shape. Time and money are saved. Equip- 
ment is released for other work. 

3.989 standard Lukens Head-Shapes are listed 
in Catalog Number |, enabling the designer to 
select the one most nearly meeting his needs. 
Many of these Head-Shapes are carried in stock at 
Lukens, ready for shipment, while others can be 
nade promptly from dies now on hand. 

For Catalog Number | and for prices on your 
Head-Shape requirements, write Lukens Steel 


Company, 405 Lukens Building, Coatesville, Pa. 


BY-PRODUCTS STEEL CO. 


STEEL PLATE SHAPES 


FLAME-CUT * SHEARED 


* PRESSED * BENT * BLANKED * WELDED 





Line sketch shows unusual contour 
of barrel shaped metal stamping 


AN ACCOMPLISHMENT 


IN METAL FORMING... 


An ordinary cylindrical shape presents no particular metal 


stamping problem. However, to maintain the precise specifications 
of this barrel shaped body in perfect concentricity presented an 


unusual and difficult manufacturing problem. 


Ribs were provided in the body for strength and to overcome 
the need for appurtenant reinforcements. Another feature . . . to 
aid economy in assembling, the bolt head seats were struck flat, 

ALLOY STEELS AND OTHER eliminating the need for costly machining. 


METALS COLD FASHIONED 


Again Presteel engineering, toolmaking and metal forming 
SINCE 1683 


techniques made a routine job out of the unusual. 


Representatives in ALEXANDRIA, VA. © BUFFALO ® CANTON, OHIO è CHICAGO 
DENVER * DETROIT * FORT WORTH * INDIANAPOLIS * LOS ANGELES è NEW YORK 
PHILADELPHIA * SYRACUSE * TORONTO, CANADA 


WORCESTER PRESSED STEEL CO. 


706 BARBER AVENUE 
WORCESTER 6, MASS. 


Propuct ENGINEERING — JuNE, 1949 





G-E SILICONES BUTTON DOWN REJECT COSTS 


G-E silicone mold release agents have proved far superior to other mold lubricants at the 
Parker Stearns & Co. plant in Brooklyn. Their use has greatly reduced mold cleaning costs, 
speeded production, cut reject losses, and made possible a smoother finished button. 


i 


" 


G-E silicone lubricants speed die- 
casting production — make 
possible improved products. 


DRI-FILM*, another 
G-E silicone 


product of 
research, protects 
tiny electron tubes from moisture 


New G-E silicone resins help 
make electrical insulation last 
longer—furnish more protection. 


How can G-E Silicones help you? 


If you're interested in reducing costs through 
fewer rejects and increased production, investigate 
General Electric silicones! The chemical inertness, 
temperature-resistance, and flexibility of these re- 
markable products have made possible important 
savings to many manufacturers. 

Here are a few of the present G-E silicone ap- 
plications: silicone rubber for gaskets and insu- 
lation; silicone oils for mold lubricants, hydraulic 


systems; silicone greases for lubrication; sili- 
cone resins for insulation and industrial finishes; 
silicone water-repellents (DRI-FILM); silicone 
gums and compounds for rubber manufacturers. 

Find out more about G-E silicones—how you 
can benefit by using them in your process or prod- 
uct. Just write to Section 37-6, Chemical De- 
partment, General Electric Company, Pittsfield. 
Mass 


GENERAL A ELECTRIC 


*Reg. U. S Pat. Off. 
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i another 


successful product 
designed for — 


The use of zinc die castings for the motor end 
housings, the tool rests and the base of the Black 
and Decker bench grinder shown at the right 
greatly reduces machining and assembling time 
By any other method of production, either a 
greater number of parts would be required, or 
machining costs would be excessive 


Take a look at the above zinc die cast motor 
end housing—two of them are used on each bench 
grinder. How else could this complex shape—with 
all of the integral assembly bosses and cored 
recesses — be produced economically? By design- 
ing specifically for die casting production, the 


: €— SEND FOR THIS BOOKLET B ... 
weight of this housing has been minimized through 


the use of comparatively thin sections (see tag ZINC DIE CASTINGS 


: S. x i widening fields 
on casting) for an application of this type. Ample — —' 


: ó a : This new booklet has 64 
strength is assured by the judicious location of pages of photographe depict- 
ribs on the inside walls of the casting. ing zinc die castings in the 


: ; E assembly of a wide variety of 
This bench grinder is just one of many suc- products in many fields. Send 


cessful applications for zinc die castings in the for your copy today! 
field of small tools. Typical applications in other 
major industries will be covered in future adver- 


tisements in these pages. 25 
75 N 
È 


o. FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 


The Research was done, the Alloys were developed, and most Die. Castings are based on 


HORSE HEAD SPECIAL («v2») ZINC 
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A small spring- 4 
or a large one- 
a dozen- ,^25"4 


* B 
Ww po S 

















iM. 


m. 


LE ws, A - 
ra o ans 


" Bic PLANT” service—with “small 
order" facilities—makes it easy for you to 
buy from one source any type of spring, 
small stamping or wire form you may need, 
in any quantity, from any material. Use 
Gibson spring skill to contribute to spring 
quality . . . and economy. Let us quote, 
with samples if desired, from your blue- 


prints or project specifications. 









SMOOTH ACTING 


(al39Soud-s2»3Lk9 


eed 3 D M SL 


CLAMPS E WIRE FORMS 1800 CLYBOURN AVE. CHICAGO 14, ILL 
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WILCO THERMOMETALS (thermostatic 
bimetals) are at the heart of many elec- 
trical devices that are at the heart of 
everyday living. They are at the heart 
of the electric blanket, the room thermo- 
stat, gas or electric water heater, the 
electric toaster and the electric refri- 
gerator. They perform in the carburetor, 
the cigaret lighter as well as in many 
instruments of automobiles. 


IN MANUFACTURING PLANTS, Wilco 
Thermometals in circuit control and pro- 
tective devices (such as circuit breakers, 
motor starting relays, overload cutouts 
and voltage regulators) enable pro- 
duction equipment to meet the highest 
standards of performance. Wilco 
Thermometals reliably activate me- 
chanical devices, such as automotive 
chokes, draft controls, gas safety pilots 
. « » Heating Devices— electric coffee 
makers, electric flat irons, blankets, 
toasters, gas and electric ovens, re- 
frigerators . . . Instruments— pressure 


At the Heart of every-day living, 
Me Meniecturer! 





gauges, demand meters, thermometers, 
thermostats. 


FUNCTIONS . . . Temperature Indication, 
Control, Compensation, Sequence Con- 
trol and many others. Temperature 
ranges of maximum sensitivity from 
— 50? to 800? F and a wide range of 
electrical resistances. Shapes include 
strip, straight cantilever blades, U- 
shapes, spirals and helices ... or as 
parts of assemblies. 


WILCO THERMOMETALS reflect in quality, 
precision and dependability the H. A. 
Wilson Company's 34 years of speciali- 
zation and outstanding achievement in 
the metallurgical field. WILCO engi- 
neers will gladly help you adapt WILCO 
products to your individual requirements. 


WILCO PRODUCTS INCLUDE: THERMO- 
STATIC BIMETALS: All temperature 
ranges, deflection rates and electrical 
resistivities. ELECTRICAL CONTACTS: 
Silver, Platinum, Tungsten, Alloys, Sin- 











tered Powder Metal. SILVER CLAD 
STEEL: For industrial use. NI-SPAN C* 
Constant Modulus Alloy; JACKETED 
WIRE: Silver or Steel, Copper, Invar 
and many other combinations. SPECIAL 
ALLOYS: including high conductivity, 
high strength Copper Alloys. ROLLED 
GOLD PLATE AND GOLD FILLED WIRE. 


*Reg. Trade Mork, The International Nickel Co., Inc 


THE H. A. WILSON COMPANY 
105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 
Branch Offices: Chicago, Detroit, Los Angeles, Providence 





TRADE MARK 


Specialists fer 34 years ia the manufacture e! Thermemetals » Electrical 
Cestacts « Precious Meta! Bimetallic Products and Special Alleys 
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PRODUCT 








The Product Engineer’s Position in Society 


WHILE THE ENGINEERS individually and 
collectively are sweating out the new designs, 
cost considerations always play the dominant 
part. To achieve the specified functional objec- 
tive in the product is usually a simple problem, 
but to do it so that the cost of production will 
be a minimum is another matter. Only hard 
work, brains and ingenuity can develop the de- 
sign that will cost less. The lowest cost is never 
reached because of the rapid developments in 
materials available, new production techniques 
and the continuing discoveries of science 
Unfortunately, the yardstick of costs is money 
dollars and cents. Money is also the measure 
of profits, and profits are often spoken of as the 
excuse for the existence of business. All this is 
true but it is not by any means the whole story 
Costs, dollars and profits are merely terms in 
the equation that establishes standards of living 
Too rarely does the design engineer contem- 
plate his job in any light other than the require- 
ment to please his boss and company executives 
and as a means to earn a living. To please his 
superiors he must produce salable designs that 
can show a profit. If he is successful he will 
advance in position and earnings. These, how- 
ever, are only the immediate personal gains. If 
they represent the horizon of the engineer's out- 
look, he is but a drudge 
Costs are in fact the hours of labor required 
to produce the materials and fabricate the prod- 
uct, or the hours required to render a given 
service. Measured in these terms, the lower the 
costs the more the leisure time and the greater 
the number of products and services obtainable. 
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In other words, lower costs as measured in hours 
of labor mean higher standards of living, 
greater comforts and more luxuries enjoyed. 

Looked at from this angle, the position, pres 
tige and social importance of the design engi- 
neer becomes more apparent. It is he who de- 
signs the machinery of production and trans- 
portation. It is he who determines the lowest 
minimum units of labor required to perform 
a given task. It is the design engineer who trans 
lates the discoveries of science into usable prod- 
ucts and then develops them so that they can 
be produced with a minimum of labor. Thus it 
is that the work of the product engineer is the 
most important single creative effort in deter- 
mining the standards of living 

To the design engineer, lower costs should 
mean much more than lower prices and higher 
profits. They mean greater abundance for con 
sumption or use by the masses, less drudgery 
for the workers in every field of production, 
more leisure time, comforts and luxuries tor 
everybody. That is why the design engineer has 
much more than just a job and a pay check. He 
has a career, a profession, and by his accom- 
plishments he raises the standards of living and 
contributes to the welfare of humanity. Men 
who occupy such an importanct position in our 
economic and social structure have every right 
to feel proud and usually their rewards are in 
proportion to their accomplishments 


2277 
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Wong Kells Like a Bill «+. 


eh S of pioneering over- 


looks nothing that science or skill 
can contribute to make fine bear- 
ings better. 


NEW DEPARTURE 
BALL BEARINGS 
NEW DEPARTURE - Division of GENERAL MOTORS 


BRISTOL, CONNECTICUT 
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Designing for Quality at 


O. A. WHEELON, Production Design Engineer, Douglas Aircraft Co., Inc. 


LTHOUGH any one or several methods of breaking 

down costs are applicable in every field of manu 
facturing, costs can be grouped into the following 
categories: (1) engineering, (2) materials and pun 
chased parts, (3) direct labor and shop overhead, (4) 
tooling, (5) administrative costs. However, when this 
distribution is applied to any project or job, the rela 
tive weights of the cost of the different items as well 
as their specific cost and many other factors come into 
consideration. 

Phe amount of money that it is justifiable to spend 
lor engineering a given project cannot be established 
by any known formula. The basic engineering cost is 
the amount required to reach satistactory solution of 
design problems, plus the amount necessary to put 
those solutions into a form others may use. 

\ simple product presents few design problems. A 
complex product presents a greater number of design 
problems of an interrelated nature. For example, even 
if only one experimental airplane is to be built, “oven 
engineering,” in the common sense, is necessary to 
insure its functional and structural integrity. On the 
other hand, a simple treehand sketch, with no further 
calculations, may be sufhcient to insure the functional 
and structural integrity of a wheelbarrow which sub 
sequently may be produced in the thousands. 

Engineering costs must be amortized over the 
projected quantities to be produced. So when the 
quantity is small, simplification, adherence to. pic 
viously-developed practices, and the use of short-cuts 
in preparation ol engineering data are essential to 
keep costs reasonable. But when large production 
quantities are assured, deviation from past practices 
and introduction of more original engineering prac 
tices are justified. In fact, additional engineering 
thought is necessary to develop better and cheaper 
production methods to take advantage of potential 
economies inherent in quantity production. 

In addition to the above considerations our designs 


must be producible. This producibility is a measure 


of the compatibility of the production requirements 
to manufacture the product relative to the equipment 
and know-how of the production organization. In 
other words, the introduction of the job into the shop 
must not create manufacturing disturbances of such 
magnitude that appreciable losses will be the result. 

It must not be assumed that the designer must avoid 
types ot design that require production equipment 
and know-how strange to the manutacturing depart 
ments. Such a policy would stagnate design progress. 
I he solution may lie in subcontracting to facilities 
that are adequately equipped. If no such facilities 
exist, it is up to us to do suthcient development work 
and preplanning so that everyone connected with the 
job knows his part. A new production problem is a 


disturbance only when an untorescen slip-up occurs. 


s THE other hand, the disturbances created in pro 

duction when a major change is made in the design 
alter manufacture has begun may be all out of pro- 
portion to the advantages gained, significant though 
they might be. Hence the importance of getting the 
most suitable and economical parts, materials and 
constructions specified betore manutacturing begins 
Making changes on the drawing boards is a trivial 
expense if they are made at an early design stage; 
change-orders in production are always costly. Often 
it is economically impossible to make a highly desir- 
able change after the production lines are in full 
swing. This is principally applicable to complex struc- 
tures with complex installations. 

It would be impossible even to merely mention all 
the factors or considerations that must be studied in 
making the design layout and detailed drawings. 
However, among the most important principles to 
observe are: 

(1) The general configuration of the machine or 
structure should consist of a minimum number of 
major elements and should employ simple shapes, 
that is, shapes of constant cross-sections or sheet forms 
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that have only a single curvature. 

(2) The major breakdown should provide for 
assembly accessibility, the complete installation of 
systems in sub-assemblies and simple joints or connec- 
tions between sub-assemblies. 

(3) The structure and equipment should be de- 
signed for maximum simplicity, accessibility, mini- 
mum number of manufacturing operations and with 
take-up provisions for manufacturing variations. 

All these principles contribute to reducing the mag- 
nitude of the tooling and manufacturing problem. 

Certain emphasis has been placed on the total num- 
ber of pieces in a product. This philosophy will hold 
only when the design with fewer pieces has not greatly 
increased the complexity or relative stiffness of the 
parts. A better placement of emphasis would be on the 
minimum number of different pieces. This is another 
way of saying we must make identical parts rather 
than left and right-hand parts. This has the effect of 
making possible longer production runs on the part 
when it is used at a number of different places in the 
structure. Also, a fewer number of different parts 
means lower tooling costs and smaller inventories 
with all the attendant savings in stores operation, less 
paper work, and decreased "setup" and handling 
charges. 


N EVERY instance the design must be compatible with 

the number of units to be produced. The greater 
the number of pieces the smaller the tool cost per 
piece. However, there should be no off-hand answer 
given to the question as to whether or not a type of 
construction involving presumably high tool costs 
shall be used. Close analysis and ingenious design 
might result in unsuspected economies. Short-run die 
casting dies are not nearly as costly as dies built for 
long runs. Even sheet metal drawn parts can often be 
produced economically in small lots using “tempo- 
rary” or low cost dies. 


Many designers avoid specifying close tolerances 
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. A. Wheelon, B.S. in M.E. from the State University of lowa, 
1931, has spent all his working years in aircraft plants. Since 
1939 he has been Production Design Engineer at Douglas Air- 
craft. In. 1948 he served on the AIA subcommittee on Design 
Productibility. His S.A.E. 1919 Annual Meeting paper “The 
Design of Aircraft Structures for Mass Production," was also 


presented in Paris at the 18th International Aircraft Salon. 


because of the "high cost of accuracy," even though 
a precise dimension might be advantageous or highly 
desired. Accuracy can be obtained by use of highly 
skilled labor and plenty of time for each part, by 
building the accuracy into a fixture and eliminating 
the human element, or by use of good design prac- 
tices which will utilize a shape for the part which 
can be manufactured to close tolerance on standard 
equipment. 


N ENGINEERING design there is always the temptation 

to make a complete new design rather than improw 
ing an existing design. Yielding to this temptation 
frequently or perhaps usually results in greatly added 
costs both in engineering design and production. We 
must adopt a disciplined point of view with respect 
to making use of established and improved designs. 
It is often far better to improve or refine an existing 
design instead of plunging into an entirely new de- 
sign concept. 


These few isolated examples are mentioned merely 
to demonstrate that the basic cost of the product is 
largely in the lap of the engineer. The engineering 
design determines the producibility of the product, 
simplifies or complicates the production problem, 
largely dictates the cost of the materials and parts, 
influences delivery dates, and largely determines 
whether or not the product can be manufactured at 
a profit. 


Obviously the design of manufactured products is 
far from being a cut and dried slide-rule problem. 
Ingenuity and judgment plays a controlling part. The 
engineers must at all times be basically right and em 
ploy only “sure-fire design practices” as expressed by 
Dr. Klein, consulting engineer for Douglas Aircraft. 
An error or bad miss is costly in both time and money 
and may spell the difference between commercial suc- 
cess and dismal failure, between a busy plant and 
idle machinery. 





MATERIALS AND 
CONSTRUCTIONS 


Comparative Costs 
of Materials 


Exact costs of specific materials vary with quantity, 
shipping requirements and other factors beyond the 
control of the designer. The costs given in these charts 
are computed values based in general on a premise of 
100 pieces. This arrangement places the cost relation- 
ship on a comparative basis for selection. The data 
given are to be used in evaluating the relative costs of 
different materials that can be supplied in different 
forms. 

After a satisfactory functional design has been estab- 
lished, the data will aid the designer in the selection of 
the most economical material to use. Total cost of the 
finished part, of course, must include the cost of produc- 
tion operations necessary to finish the specific material 
selected. Charts are contributed by courtesy of the 
Glenn L. Martin Company Design Cost Control Group. 

In order to classify a part for the various chart data 
the following general definition applies to the curves 
listed under the basic materials: 


CASTINGS 


Simpce: (1) Impression in one half of the mold. (2) No 
coring. 

Averace: (1) Impression in one half of the mold plus simple 
coring. (2) Impression in both halves but no coring. 

CoMPLicATED: (1) Impression in both halves of the mold plus 
intricate coring. 
Note: In quantities of less than 100 pieces the pattern equip- 
ment is usually “loose wood” of pine or mahogany material 
and runs approximately 40 to 60 percent of permanent metal 
equipment. 


FORGINGS 


SiMPLE: (1) Impression in one half of the die. (2) Parting 
planes are straight. 

Averace: (1) Impression in both halves with straight forward 
die sinking. (2) Parting planes are straight. 

Compticatep: (1) Impression in both halves of the die plus 
complicated or curved die faces or wrapped parting planes. (2) 
Deep impression to fill. (3) Multiple blocking dies necessary. 
GENERAL Notes: Die costs remain constant for any quantity of 
pieces, The unit price is subject to change for low quantities. 
Die set-up charges approximately 10 percent of die cost. 
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Costing Cost 


Unit 


Comporotive 


o 


| -— — m: +—+ 
———— 4 


ALLOY DIE CASTINGS 
Based on 1,000 pieces 


I 
004 006 OO8 0! a2 04 
Umt Costing Weight, Lb 


DIE COST OF ALUMINUM 
ALLOY DIE CASTINGS 


O06 QO8 Oi! 02 04 
Unit Coasting Weight, Lb 
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UNIT COST OF ALUMINUM 
ALLOY SAND CASTINGS 


Bosed on 100 Pieces 


ALUMINUM ALLOY SAND CASTINGS 
UNIT PATTERN COST 


Bosed on 100 Pieces 


06 OB 10 2 4 


Unit Casting Weight, 
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UNIT COST OF ALUMINUM 
ALLOY FORGINGS 


Based on 














UNIT COST OF ALUMINUM 
ALLOY FORGING DIES 
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UNIT COST OF STEEL 
SAND CASTINGS 





2 
rging Weight 





STEEL SAND CASTINGS 
UNIT PATTERN COST 


Based on 100 Pieces 


6 8 0 20 Oo 80 100 
Casting or Forging Weight, 
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Steel Stampings for Cutting Costs 


Low MATERIAL and manufacturing costs were achieved by 
using stamped, drawn and formed sheet steel parts for 
many components of the new streamlined Ditto duplicat- 
ing machine. An estimate of cost if produced by other 
methods indicates that a saving of from seven to eight 
dollars per machine was obtained with stampings. 


Low cost quality stampings were made possible by a 
study of tooling requirements and methods of fabrication 


A. FEED TABLE (bottom view). By 
striking measuring rules on the face of 
this table in the stamping operation, 
an additional etching operation was 
saved, Stamping is required to be flat 
and square. 


B. TOP COVER. Blanked and stamped 
from 20 gage cold rolled steel. Because 
of constant opening and closing over 
the cylindrical drum, this cover is re- 
quired to fit true and sides must be 
flat. Like other outside parts, surface 
is smooth to receive a special finish. 


line. 


no burrs. 


E. FRONT 


for hinge must be on the same center- F, 


D. REAR CROSS 
and stamped from 12 gage cold rolled 
strip steel. Sharp ends are important. 
Holes are pierced clean and sharp with 


COWLING. 


as the design of the duplicator developed. The eight stamp- 
ings shown here, made by Worcester Pressed Steel Com- 
pany, presented many difficult problems in control of metal 
flow. For proper alignment in assembly, accuracy of dimen- 
sion and shape were important. To obtain quality appear- 
ance, smooth streamlined contours must be continuous 
where mating parts fit together. To assure interchange- 
ability, close dimensional tolerances were necessary. 


lem to form projections at one end and 
a reverse curved lip at the other, and 
also to maintain a flat top that breaks 
away into a curved apron, 


SIDE PLATE. Blanked and punch- 
ed from tx in. cold rolled steel, t2 hard. 
Flatness and contour are essential. 
This inside plate supports many parts, 
therefore, accurate piercing of holes is 
necessary for precise assembly and ma- 
chine operation. 


G. SIDE COVERS. Blanked and drawn 
from 0.040 in. auto body steel. Irreg- 


BRACE. Blanked 


Blanked and 


C. BACK COVER. Blanked and stamp- 
ed from 20 gage cold rolled steel. 
Specifications the same as for Part (B), 
an additional requirement is that holes 


stamped from 20 gage cold rolled steel. 
Curved lip is welded in position to form 
flat sides. This piece presents a difficult 
tool design and material control prob- 


ular contour requires careful control of 
the unbalanced flow and uneven pull 
of the material during drawing opera- 
tions, 
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Intricate coring and relatively large 
size made it difficult to produce 
this valve body as a precision bronze 
casting. Considerable machining was 
required, the material tended to 
porosity because of the size and 
shape of the part and shrinkage. 
Here is the valve body redesigned 
to be produced as a zine die casting. 
Its weight is about half that of the 
bronze casting, the casting costs 84 
percent less and the machining cost 
is reduced 60 percent. 


Die Cast Valve Body 
Proves Lighter, Tiahter 


IN DEVELOPING their “Seal-Off” solenoid operated air valve 
for use on their Model ENB 12-50 Tm Phase Press Welder. 
Taylor-Winfield engineers found difficulty in getting air 
tight castings and castings in which the main passages 
were properly cored so as to require little additional 
machining. 

Bronze precision castings produced by the lost wax 
method were tried, but the large size of the casting, 4 lb 
6 oz, created difficulties. The main passages were cored 
but the considerable shrinkages that occurred in casting 
Also. the 


shrinkage in the complicated shape developed porosities, 


made it necessary to do considerable machining. 


sometimes resulting in leaky valve bodies at final assembly, 
necessitating expensive repairs and lost time. 

Taylor-Winfield engineers discussed their valve body 
problems with the die caster who supplied them the zine 
die cast solenoid housing of this same valve. The die caster 
suggested a zine die cast body. Tests on the material proved 
its suitability. 

In the zine die cast body, all the holes are cast in place. 
no drilling or drill jigs being required. The cored air pas- 
sages are smooth and free of porosity thereby allowing 
smooth air flow with little pressure drop. The l in. diam- 
eter hole is jig-bored. honed and buffed to a mirror finish. 

Whereas the cast bronze valve weighed 4 lb 6 oz the die 
casting weighs only 2 lb 2.5 oz and costs 84 percent less 
and reduces machining cost 60 percent. The initial run of 
300 die cast valve bodies produced 300 castings without 
porosity or other imperfections. Also the quality of the 
product has been improved with respect to longer life, 


increased air capacity and better appearance. 
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The solenoid operated air valve with zine die cast solenoid 


housing and body, as applied to the Taylor Winfield ENB 
12-50 Tri-Phase Press Welder. 






























































































MATERIALS AND CONSTRUCTIONS 


Open plunger bushing 


Simplified 


Switch Housing 


Sheet meta! 
housing 


Die cast switch housing replaces the sheet metal 


assembly previously used, Although the material 
cost of the casting is higher than that of the sheet 
metal job, machining and assembly economies re- 
duced overall factory costs by ten percent. Casting 


is by the Madison-Kipp Corporation. 


Maın plunger 
Switch housing 


[mvevevys 


Connecting lever 


Die cast 
switch 
housing 


Microswitch 
i0 
E 


EREI 


Actuating plunger 


Random Notes ... MATERIALS 


A NEW DEVELOPMENT in materials is ex- 
tra low carbon stainless steel now being 
made by at least one steel produc er, 
namely Armco Steel Corporation. Con- 
taining a maximum of 0.03 points of car- 
bon, it so delays the formation of chro- 
mium carbides that austenitic stainless 
steels of this type can be welded or heat- 
treated without danger of subsequent 
intergranular attack in even 
though continual exposure within the 
sensitization 


service, 


range will cause eventual 
precipitation and attack. 

The advantage: A cost about halfway 
between that of stabilized stainless steels 
and unstabilized stainless steels. 

The used when 
parts are continuously subjected to tem- 
perature 750 1600 F in 


limitation: Cannot be 


between and 


service 


Welded and heat- 
steel and 
parts in the dairy, food processing, pa- 


The applications 


treated stainless structures 
per, petroleum, and other process in- 


dustries. 


ROLLS FOR PAPER AND FLOUR mill equip- 
ment and 
chinery 
resist 


for certain other heavy 


ma- 
surface to 
and abrasion, and a soft, 
ductile core to withstand shock and im- 


pact loads in service. Present practice is 


must have a hard 


wear 


to make the rolls from low carbon steel, 
and to hard face the surface with a high 
material such as Stellite, Hastel 
l p to 1'? in. of 
have been added to such rolls 
standard 


alloy 
lov, or stainless steel 
surface 
using semi-automatic OXY- 
acetylene welding equipment. Beads can 


be longitudinal or circumferential. The 


Gasket 


Outlet integral 
with body 
an 


Actuating 


Main 
plunger ——* 


Operational design of the 
switch has been improved 
also. Casting has sealed 
compartment for main 
plunger to minimize pos- 
sibility of oil leaking into 
switch chamber. The small 
actuating plunger is 
equipped with a neoprene 
gasket. In old housing, 
main plunger entered 
switch chamber directly 
through an open bushing 
which was ditticult to seal 
against entry of oil. 


Barium Steel Company, Canton, Ohio, 
has used the process for rolls up to 14 
and 15 in. in dia and 40 in. long weigh- 
ing up to 50,000 pounds. 


PLastics were selected for the top cover 
and the bafle cone of a new floor fan 
developed by Robbins & Myers. Spring 
field, Ohio, because of appearance and 
cost. From the cost angle, the finished 
die castings would have exceeded the 
price of the plastics part; to make the 
bafle metal spinning 
would have entailed the welding or rivet- 
ing of many attaching devices on its in- 
Be 
sides, a mottled walnut plastic combined 


cone out of a 


terior where the motor is mounted 


with chromium plated metal grills and 
die cast legs gives just the degree of rich 
appearance required. 
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Die Cast Frame 
lor 
Wire Recorder 


RN ee 


One piece die casting of zine alloy forms 
the top plate for the combination wire 
recorder-radio-phonograpb made by Lear, 
Inc. of Grand Rapide. Plate contains turn- 
table well, speaker grill and supports for 
various shaft bushings. 


Complex coring required for the 5 Ib. cast- 
ing is apparent from this bottom view. All 
openings and bosses are cored — no ma- 
chining is involved. The wall thickness is 


THE CONTACT JAW on an electrical dis- 
connecting switch must be designed to 
provide a substantial pressure on the 
blade to maintain a contact having low 
electrical resistance, and also must have 
high conductivity to carry full-load and 
short-circuit currents without excessive 
heating. To accomplish these results, it 
Is common practice to utilize a jaw of 
copper of high conductivity, and back 
this up with coil or multiple-leaf springs 
to provide the necessary contact pres- 
sure. Westinghouse uses a single piece 
jaw of beryllium-cobalt-copper alloy, 
which has often been described as "the 
metal that never gets tired." This alloy 
has a high electrical conductivity. and 
makes an excellent spring to maintain 
contact pressure. The simplification in 
design has not only improved the prod- 


Propucr ENGINEERING 


Jung, 1949 


approximately 1/16 in. overall. 


uct, but also reduced cost; the higher 
cost of the alloy is more than offset by 
the simplification of manufacture. 

To GET AWAY FROM COMPLEX construc- 
tion and high cost on insulated terminals 
for electrical capacitors and other liquid 
filled apparatus, engi- 
neers designed a solder-sealed unit that 
is highly resistant to vibration and shock 
and makes the most efficient use of the 
Assembled 


cost of the gasket-sealed units versus 


Westinghouse 


porcelain insulating body 


solder-sealed units is about three to one. 


THIN WALL BRASS TUBING, brazed to the 
steel radiator trap. is replacing cast out- 
lets for automotive radiators. Production 
of these brass outlets approximates 300 


to 400 pieces per hr, on one machine, ac- 
cording to Pines Engineering Company. 


IN THE REFRIGERATION INDUSTRY, the use 
of 180 deg. return bends and 90 and 45 
deg. ells bent from copper tubing and 
brazed into assemblies reduced 
costs by replacing cast and expensively 
fabricated leaders and cast fittings. Also. 
the high speed bending of long tubes 
into complicated shapes has reduced the 


number of joints previously 


has 


necessary. 


CONTINUOUS-WELD PIPE — National Sup 
ply Company has started to make con 
tinuous-weld pipe on equipment that 
draws the pipe after welding, thus speed- 
ing preduction and working the weld to 
obtain a stronger joint. 





Investment Castings REDUCE 


CUTTING KNIFE, used in knit- 
ting machinery, investment cast in 
Stellite J alloy to obtain long wear- 
ing life, weight 7 grams, requires 
grinding only and costs less than 
one-third of knife made from free- 
machining alloy that required 15 
machining operations to shape and 
finish. 


CROSSHEAD, used in textile machinery, precision cast in 
1020 steel, weight 40 grams, only machining required is 
grinding the ways. Former part made from extruded stock 
required milling, drilling and reaming operations. 


GATE VALVE WEDGE cast in 
Type 316 stainless steel, weight 35 
grams. Savings in scrap and tool 
breakage warranted a precision 
cast part. Grinding and lapping of 


seat faces are only finishing oper- 
ations required. 





LENS PLATE for a camera 
precision cast in 18-8 stainless 
steel. Center hole is reamed and 
the outside diameter is ground. 
Plate was formerly coined from 
brass stock. Tooling and die 
costs were saved by redesigning 
for precision casting. 


ROCKER ARM for 
a packaging ma- 
chine investment 
cast in 4140 steel, 
weight 56 grams. 
Large hole is 
reamed. A pin hole 
is drilled through 
the hub. If forged, the part would require forging and 
trimming dies, also tooling to drill and ream holes, and cut 
teeth. Estimated saving is 75 percent. 


Case histories described were contrib 


uted by Austenal Laboratories, Inc. 


WAVE GUIDE ASSEMBLY. Former fabricated part was 
assembled by soldering nine pieces together: Two pieces of 
square tubing, three round hubs, a curved flange, a rec- 
tangular lug with a hole, and two flat shims. Precision cast 
beryllium copper part incorporates all of the detail in the 
fabricated assembly plus an arm called for in redesign. 
Cost of casting is approximately one-third that of the 
fabricated assembly. 


INDEXING CAM DRUM. Formerly 
made frora 12 pieces, now precision 
cast in phosphor bronze; dimensions 
are held within 0.005 and angularity 
within * !2 deg. Casting is produced 
at a small fraction of original cost. 


~ GEAR BOX. Formerly 
made by brazing together 
three machined parts. Now 
cast in manganese bronze 
at an estimated saving of 
40 percent, Casting requires 
only reaming, polishing 
and plating for completion. 


TYPE CLAMP. Precision cast in SAE 1055 
steel, the casting includes much detail for- 
merly obtained with expensive machining 
operations. 


ARM. Precision cast in No. 356 alu- 
minum alloy and is given the T-6 
heat-treatment. Casting has a rec- 
tangular opening, four 

holes, a slot, and a coun- 

terbore. Only a line ream- 

ing operation is necessary 

for completion. 


Case histories described were contributed 


by Arwood Precision Casting Corporation. 
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Cost reducing possibilities and other advantages inherent in investment castings include: Low 


Machine Costs 


tooling and machining costs, wide range of 


metals and alloys for desired specific physical 


properties, close dimensional tolerances, and forming of intricate and undercut shapes. 


pnm steel costing 


Precision casting eliminated need for three welds which had to be ground 
smooth to meet food industry requirements. Refinishing of welds rejected for 
minute pits and irregularities contributed materially to stem cost. Casting is 


by Allis-Chalmers. 


"- 


We/d 


| Thinwall tubing 


Stainless steel precision casting 
forms major portioa of this dairy 
thermometer stem, The casting 
replaces four separate parts for- 
merly used. Redesign of the stem 
enabled the Taylor Instrument 
Cos. of Rochester, N. Y., to re- 
duce machining and welding 
costs, 


Table I — Advantages and Limitations of Precision Investment Castings 


Advantages of Precision 
Investment Casting 


1—Low tooling cost 


2—Good reproduction of intri 
cate parts 


3—Excellent reproduction of 
surface detail 


4—Quick reproduction of sam 
ple parts 


5—Minimum of machining and 


other finishing operations re 
quired, although some grind 
ing, buffing, or polishing may 
be necessary 


6—Undercuts can be cast 


7—Parts can be made from 
non-forgeable or non-machin 
able materials 


8—Small intricate parts not 
readily made by forging, ma- 
chining or sand casting, can 
be produced 


JUNE, 


Limitations of Precision 
Investment Casting 


1—High labor cost 


2—Any but pipe threads must be chased 


after casting 


3—Amount of metal for mold usually lim- 
ited to 10 lb or less, although 20 lb can 
be cast by special techniques 


4—Tolerances limited to + 0.002 to 
* 0.008 in. depending on section size. 
Commercial tolerances on dimensions 
greater than 1.0 in. average about + 0.005 
in., while smaller dimension usually can 
be held to + 0.003 in. With special care, 
closer tolerances — say + 0.002 in. — can 
be held on one dimension but not on 
dimensions in several planes 


5—Parts usually limited to section size of 
7.0 in. or less 


6—Minimum thickness of trailing edges 
should be at least 0.015 in. — and prefer- 
ably 0.025 in. 


Minimum thickness of walls should be 
no less than 0.040 in. — and preferably 
Me in 


1949 


Design Considerations for 
Precision Cast Parts 


1—Some allowance must be made for distortion on long 
thin parts 


2—Shrinkage allowance of 1% percent should be made for 
wax and metal 


3—Wall thicknesses should be uniform 


4—Corners should have fillets of ‘$2 in. min — and prefer 
ably “e in. 


5—Through-holes, instead of blind holes, are preferable 


6—Cast holes cannot be used as bearing surfaces without 
being finished 


7—Long cores and deep recesses should be avoided 


8—Holes over 0.1 in. having a 1.1 length to dia ratio can 
usually be cast without cores 


9—Parting lines should be straight 
10—Tolerances on walls should be no less than + 0.005 in. 
11—Drafts on part should be %-% deg. total 


12—Tolerances across sections bisected by the parting line 
should be greater than specified elsewhere 


13—Loose or oblique cores should be avoided 


14—Crowns or ribs should be used on large flat sections 
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Cost savincs achieved through the use of 
seven metal powder parts in the Model M-S 
Whitin -Schweiter automatic filling bobbin 
winder, built by the Whitin Machine Works, 
has made a survey for other possible applica- 
tions desirable. Numerous parts are in the 
planning or tooling stage, but Presmet Cor- 
poration and the management of Whitin’s 
winder division are proceeding cautiously. 
For all but lightly stressed applications, en- 
gineering properties such as wearing characteristics, abrasion resistance, 
and fatigue strength under vibration are being tested. 
The analyses of the metal powder parts shown are nominally iron powder, 
and 80/20 leaded brass powder; known as Presmet alloys S-71 and SX-000. 


Cost comparisons given include cost of overhead and tools amortized over 
one year. 


Heat-treat 


Cam shaft starting pow! 


pm 


Com roller CAM SHAFT STARTING PAWL. Formerly made of two X-1020 

: steel punchings from bar stock, spot welded to form one piece, and 
cyanided; required 15 operations excluding cleaning. Powder part 

? does not require any machining and welding operations. Resultant 


saving is 28.9 percent. 
ie i 
i 


Drill for $ "pn 
ot assembly 


TRAVERSE CAM SPUR 

GEAR, Formerly made of 

X-1112 steel bar stock, re- 

quired 14 operations; these 

included automatic screw 

machine operations and 

i cutting teeth on gear 

c . E shaper. Powder part does 
d ; not require any machining 

q ] operations. Resultant cost 24 feeth / 5 modul Concentricity 


. t " n p 
saving is 51.5 percent, pressure angle 14 $ TIR " 


Troverse com spur geor 
Bottom scissors threod guide beoring 
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DATING MECHANISM in business machine con- 
tains metal powder gears of special thin tooth 


design. A study of all other manufacturing 
e d OW er eam ar methods indicated a savings of approximately 
50 percent is realized by using metal powder. 
e e Material is 80; 20 brass leaded powder. Only 
machining required on one gear is to finish 
Business Machines broach a D-shape hole to fit flatted drive shaft. 
Gear with circular bore is pinned to its shaft: 
only machining required is to finish ream and 
chamfer. 
Design data for both gears are: 10 teeth, 19 diametral pitch, 20 deg pres- 
sure angle, 0.526 in. pitch dia, 0.631 in. OD, 0.404 in. root dia, 0.494 in. 
base circle dia, and 0.067 in. chordal tooth thickness. Total indicator reading 


of 0.007 in. when rolled with master gear at 0.526 in. center distance. 


0.108" dia rolis -Lg - 0.108" dia rolls 


| Finish machine 


ás x45 
deg chamfer 
machined 


M 


EE H- >`- Cored dia 
2/244. I^ 902, machined 
/ 


STOP MOTION PUSH P DN His aen 
ROD BLOCK. Formerly | * puli d 
made of X-1112 steel bar. . p : PE " 

stock; required 14 ma- 

chining operations. Pow- 

der part requires only 

drilling of long hole and 

chamfering ends of hole. 

Resultant cost saving is 


87.7 percent. 
Heat -treat m Stop motion push rod block 


Com roller 


| “| BOTTOM SCISSORS 
CAM ROLLER. Formerly made of X-1117 steel a ] $ . 


THREAD GUIDE BEAR- 
bar stock; required 6 machine operations and 


ING. Formerly made of 
carburizing. Powder part does not require any X-1020 steel bar stock ; re- 
machining, and has the added advantage of a \ — quired 10 machine opera- 
chamfer on both ends of hole thus enabling = KA. tions. Powder part requires 
assembly either way. Resultant cost saving is | > - only drilling and tapping 
55.6 percent. a of transverse hole. Result. 


ant cost saving is 73.9 per- 
Bottom scissors threod guide beoring cent, 
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MATERIALS 





Die 
Forged 
AEPUSTORS 
heplace 
astings 


REDUCTION IN COST with improved strength and physical 
properties of brass parts have been achieved by H. S. Getty 
& Company by redesigning hardware parts, formerly sand 
cast, to be die forged from extruded brass stock. 

Difference in cost of extruding and forging operations 
over foundry costs are more than offset by the savings in 
finishing operations and decrease in rejects. To obtain a 
surface smooth enough for quality finishing and plating, 
brass sand castings required rough grinding to remove fins 
and sprues, tumbling, dressing, buffing and polishing oper- 
ations. Many finished and partly finished castings were 
rejected because of blow holes and surface imperfections, 
with consequent loss of production and labor costs. 

Original smooth surface of die forged brass parts re- 
quires only a few finishing operations to finish. Rejections 
are low. 


Advantages Inherent in Forged Brass 

Physical Characteristics 

Dense, close-grained, non-porous structure. 

Smooth surface, not pebbled nor pitted. 

Free of pores and internal defects. 

Tensile strength is approximately twice that of cast alloys of the 
same composition. 

Sharpness of detail permits lettering and numbering to be done 
during the forging operation. 

Machinability 

Being a fine grain wrought alloy free of sand and scale, forged brass 
generally can be machined at higher speeds than can cast alloys 
of the same composition. 

Tool life is longer with forgings than with castings. 

Forged parts are uniform in size thus they can be chucked readily. 

Metal removed in machining is small because of close dimensional 
forging tolerances obtainable. 

Smoothness of surface combined with close tolerances often makes 
machining and polishing operations unnecessary. 
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isi 


EXTRUDED AND DIE FORGED HANDLE. Extruded brass 
stock is sawed into short pieces or slugs for forging blanks. 
Flash is removed from forging with trimming dies. Trimmed 
handle is buffed and polished to receive a plating or other 
finish. A high strength close grained structure results from 
being first extruded and reworking the metal again in 


Section A-A 


Small scrap loss because of internal defects uncovered by machin- 
ing operations. 

Polishing and Plating 

Polishing and buffing costs for. brass forgings are approximately 
one half of those for brass castings. 

Smoothness of forged surfaces reduces to a minimum the number 
of dressing, cleaning and tumbling operations required to prepare 
parts for polishing, buffing, lacquer coating and plating. 





MATERIALS AND CONSTRUCTIONS 


FOR A NUMBER OF YEARS roller freight journal boxes have 
from SAE 1040 carbon steel. Difficulties of 
manufacturing units of this type were due to the fact that: 


been cast 
(1) shrink cracks and porous areas had to be chipped out 
and welded; (2) machining costs were high because of 
excessive surplus stock; (3) sand scale, shot, and core 
wire and nails had to be removed, and the casting de- 
burred. To lower cost, engineers at the Timken Roller 
Bearing Company, Canton, Ohio, redesigned the part for 
forging. In the first forged unit, the journal box was made 
of two forgings that were welded together. In a subsequent 
design made to simplify assembly and to increase part 
strength, the journal box was designed as a one piece forg- 
ing that was closed together and joined with one weld 


(patent applied for). 


i Top half 


in... 


FIRST FABRICATED JOURNAL BOX consisted of two 
forgings that were welded together. For the top half, a sec- 
tion of a square 1040 carbon steel bar first was heated to 
forging temperature and blocked on closed impression dies 
to the required shape and tolerances; flash was trimmed 
while the forging was hot, Next, the forging was coined on 
a hydraulic press in hinged dies that were designed to close 
in the sides of the forging to a parallel position for matching 
with the bottom half. The bottom half was a simpler forg- 
ing; only finishing closed-impression dies were used, and 
no coining was required. 

The top and bottom halves of the journal box were joined 


Welded assembly 


a> wont ae as Sha rh iN aient sm Ree ve 


Journal box 


FREIGHT CAR ROLLER BEARING ASSEMBLY. The cylin- 
drical journal box is made from a one-piece forging that is 
bent on a mandrel and welded together. 


" 
$ 
/ 
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Bottom half 


together by controlled resistance butt welding, which was 
the most adaptable method because of the irregular sections 
that were to be joined. This design was satisfactory except 
that: 

(1) Matching of top and bottom forgings had.to be very 
close, and this involved extra inspection, reworking of parts 
and higher costs, Many forgings had to be re-coined and 
some even re-struck in the forge hammers. 

(2) Resistance butt welding was used to the best advan- 
tage because of the irregular sections to be joined. For other 
welding methods, the forged edges had to be prepared, 
which added to the cost. 
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INSIDE VIEW, A, and OUTSIDE VIEW, B, of one piece 
forging now used. Sections of square 1040 steel bars are 
forged in closed impression dies to a partially formed sec- 


(A) 


AFTER TRIMMING, the forging is partially closed, 4, in a 
hydraulic press equipped with hinged dies that roll the forg- 
ing around a collapsible mandrel. The second and final 
bending operation to form the journal box into the shape 
shown at B is done on a hydraulic hand press equipped with 
a special outside plate that closes in on ring mandrels placed 
in the cup seats, This closing procedure is not adaptable to 
journal boxes where the side walls have heavy and irregular 
cross-section, Finally, the forging is clamped together and 
welded from the inside out with a fully automatic submerged 
are machine. During this operation, the forgings.are backed 
up with flux under pressure to prevent any burn through 
of the weld material. A finished journal box, ready for ma- 
chining, is shown at C. 


END CROSS SECTION showing the fibrous flow lines ob- 
tained in the forging. These flow lines are concentrated at 
the points of greatest stress, thereby making a stronger jour- 
nal box than a cast unit or a unit forged in two halves. 
Other advantages of the one piece construction are that: 
(1) the weld line is opposite the load carrying surface where 
the least strength is required; (2) there is no mismatching 
of the forgings: (3) welding is simplified so that various 
methods can be used without preparing the forged edges 
and without using expensive fixtures; (4) dimensional tol- 
erances can be more easily held: (5) fewer forging and 
welding operations are required: and (6) costs are lower. 
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tion having semi-worked contours and low lines. The blocked 
section is then reheated and re-forged in a closed-impression 
finishing die. While still hot, the forging flash is trimmed. 





MATERIALS AND CONSTRUCTIONS 


Hollow 
Meel 
Propellers 


- 


NU mS dd 


Developed by Hamilton Standard 
Propellers Division of United Aircraft 
Corporation for use with engines of 
3,000 hp. and higher, these propellers 
are hollow steel with a tubular forged 
alloy steel spar. 

Briefly, the basic manufacturing 
operations for producing the hollow 
blades are: (1! A rough outline of 
the blade shell itself is stamped from 
chrome-nickel-molybdenum sheet steel. 
(2) This is folded along the leading 


edge. (3) The open edges are seam- 


welded together, gas tight, to form the 
top and trailing edge of the blade. (4) 
The blade envelopes are heated and 
“blown” outward against forming dies 
under high pressure gas. The cool gas 
and dies quench the steel, setting it to 
the exact die contour. (5) A machined 
and cold rolled spar forging is slipped 
inside the shell and silver brazed in 
place over its entire length in an elec- 
tric furnace-press. (6) De-icing wires 
are inserted inside the leading edge 
and recesses are then filled with syn- 


thetic sponge rubber. The rubber is 
first swelled under application of 
steam heat, and then is solidified on 
further heating. 

Major manufacturing operations on 
the spar include: (1) machine rough 
forging; (2) lengthen by cold rolling 
and taper accurately as to wall thick- 
Flatten the 
spar tip and weld the ends; (4) heat 


ness and diameter; (3) 


the spar and blow into form under 
pressure; and (5) braze the spar in- 
side the formed shell. 
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Improved (hrysler Heater Costs 217 


These facts and figures on the new Chrysler All Weather 
Air Control System are indicative of the cost cutting pos- 
sibilities when the engineering department thoroughly 
analyzes the project and applies the most up to date design 
techniques. 





New Chrysler 
Previous All Weather 


Chrysler Air Control 
Car Heater System 
Different parts to be 


handled in installation 149 70 
Installation time i à 100% 33 to 50% 
Weight Per ids«4n da du 19.7 Ibs. 28.5 Ibs. 
Core Volume : 162 cu. in. 225 cu. in 
Air handling New has slightly more than old 
under worst. fogging condition. 


On-Off Thermostat 





capacity 


Temperature control 

Factory retail price 
(Ine. Fed. Tax). $69.80 

SS SSS 


$93.50 





The factory retail price of the new air control system is 
of the cost of the 


only 75% previous manually controlled 


model, in spite of the fact that this new design is equipped 
with a thermostat for automatic control. The price reduc- 


tion reflects not only the 


savings in material, and direct 


Forged Desion— Fewer Parts 


Fafnır bearing 


Lock ring 
Retainer sleeve 
4 K-6784-A 'W" motor heod 


Beoring cover 
plate 


AON 9 h 


ies E SA 


-Wo 1652 Alemte fitting 


K -11654 wheel pin 


"SIe ^ 


NOOH 


RAs I 


Forged 4/30 stee/ heat-treated 
after machining 


Teeth cut with gear 
mounted on its bearing 
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i Shakeproof lock washer 


3 lock nut 


MATERIALS AND CONSTRUCTIONS 


Less 


WS ^ < 
Defroster outlets Y i Fresh air intake 


Water control panel > Heating unit 


Defroster fan motor 


Thermostatic water valve 


Distributor duct 


Chrysler MoPar All Weather Comfort System as installed. 
It is thermostatically controlled to give any desired constant 
temperature in the car, by setting the control lever. In spite 
of the addien of the automatic features, 
almost 25% less than the previous model. 


the unit costs 


labor cost, but also the 


intangible savings resulting from 
reducing the number of parts to be handled to less than 


one half. 


Cleveland Tramrail Division of Cleve- 
land Crane & Engineering Company 
formerly made their monorail drive 
wheels out of chilled gray iron cast- 
outer diameter 


ings. The was ma- 


chined to close tolerance and an ac- 
curately bored heat-treated ring gear 
was then shrink-fitted on the wheel. 
Great care and time was spent to pre- 
vent warping of the ring gear and it 
was difficult to maintain accurate con- 
centricity of the wheel rim and gear. 
Shrink-fitting temperature was always 
liable to draw the temper of the ring 
gear. 

In the 
drop forging with the gear cut directly 


of the 


new design the wheel is a 


in the extended flange wheel. 
to the 


ated on the accompanying illustration, 


In addition savings enumer- 


intangible savings of 
Aside 


perior forged wheel costs less than the 


there were the 


fewer parts. from that, the su 


former two-piece design. 
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Sleeve and pin 
Recioser handle 
Wosher 
Lock wosher 


Nut 


Adjust to 
$$ toggle 


--Formed piate 
Spocer 
Gasket 


Recloser handle 


THE WESTINGHOUSE ty pe GR recloser Fig.1—Original design of water-tight seal. The assembly consisted of the recloser 
is a protective device that interrupts handle and an operating handle which were joined by a bolt passing through the 
outer casing. The bushing had to be a tight fit in the casting so that the joint was 
water tight and also that the handle had lateral stability. This called for a close 
volts when a permanent fault exists, control over the hole in the casting, and variations in the casting thickness, which 
but which carries transient overloads were hard to control, sometimes caused the assembly to work improperly. 


distribution circuits of 2.400 to 15.000 


without breaking the circuit. Redesign Fig. 2—After an intermediate design, which was simpler than the first but required 
of the water-tight recloser handle for holding a tapped hole to close tolerances in the casting, the recloser was made 
as follows: The handle extends through a slot in the casting wall; a pin is furnace 
brazed at right angles into the handle. A gasket is placed against the inner surface 
pler mechanism, and thereby has im- of the casting and a plate and spacer are placed on separate sides of the pin. The 
handle is then inserted in the slot in the casting. Four screws are tightened down 
on these plates to form a bearing for the pin. Since the screws that hold the plates 
and the gasket to the casting deform the gasket slightly, it is pressed outward 
against the handle and forms a good water-tight joint. 


this device has resulted in a much sim- 


proved product quality while reducing 


cost. 


First DESIGN 4 and modified design B showing simplifica- 
tion achieved by the engineering department of Adel Pre- 
cision Products Corporation in new hydraulic hand pump. 

In the first model, chevron-type packing was used on the 


plunger, a steel liner was fitted inside the cast-iron pump SEIN 


sere 


body, and the plunger was made in two parts—a head, 
which was machined with a conical ball seat, and a stem, 
which was bored and threaded 

The plunger of the redesigned model B, is an integral 
unit. The ball-valve seats on a steel liner that is fitted in a 
bored hole in the end of the plunger, and is held in place ) B: 
with a retaining ring: another step in the plunger acts as / c HCM 
a thrust shoulder for the valve-spring plate. Packing on fanart 


j 


a 
the plunger is “O” type, and no liner is used for the NEM S 
cylinder wall. j C 


Because of fewer parts and ease of machining and as- B) 


sembly, the redesigned model proved much cheaper to 


produce and equally effective in operation. 
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STANDARDIZATION and simplification of electric stairway 
designs have enabled the Westinghouse Electric Corporation 
to reduce costs of materials, machining and assembly opera- 
tions with no sacrifice of quality and safety standards. 

Redesigned step assembly unit typifies the economies 
achieved by Westinghouse engineers in the use of new ma- 
terials and a study of production operations. 


F Die drawn stainless 
stee/ stock 


STAIR RISER in the 
previous step unit was 
sheared from. stainless 
steel sheet, then formed 
with a press brake and 
hand operations, with 
the accompanying scrap 
loss and hazard of dam- 
age by scratching and 
denting. Side flanges 
were formed on the 
riser for stiffening. 
Redesigned riser is P welded nuts 
sawed from lengths of 
die drawn stainless steel Redesigned Riser i 
stock having top and 
bottom flanges and re - 
quired face curvature. 
Ribbed steel stampings are spot welded to the riser section 
for stiffening. Hex nuts are projection welded in place on 
the inside of riser flanges to receive assembly screws. 


v- 


: 


MATERIALS AND CONSTRUCTIONS 


STEP BRACKETS of 
the stair unit formerly 
were aluminum perma- 
nent mold castings with 
a full hub on each end 
cored, bored and reamed 
to receive plastic bush- 
ings that supported rol- 
ler shafts. Between hubs 
the casting had a bulb 
T-section, To secure 
alignment of riser and 
stair tread, grooves were 
cast in faces of rectan- 
gular lugs cast on the 
hubs. In each lug holes 
were cast for two bolts. 
Ends of hubs were cast 
to a tolerance of + 0.02 inch. 
Redesigned step bracket is an aluminum die casting with 
an H-cross-section. Cored hole in lower hub is reamed for 
press fitted roller stud shaft. Cored hole in lower and upper 
pads are tapped for assembly bolts. Dowels in these pads 
maintain alignment of assembled parts. Yoke opening at 
upper step has a cast clearance fit for non-rotating roller 
shaft. Cored holes in pad faces at yoke opening are tapped 
for cover plate studs, Shaft is clamped by cover plate. Dis- 
tance between roller shaft centers in 1234 inches. 


Alurminum 


Redesigned 
Step Bracket 


REDESIGNED STAIR 
TREAD is an aluminum 
die casting approximate- 
ly 11% in. wide by 16 
in. long. Deep parallel 
grooves, spaced three to 
the inch, are cast in 
the top face of tread. 
Grooves are 3/16 in. 
wide by 7/16 in. deep. 
Tolerance on groove 
pitch is 0.033 in. in 11 
in, Only operation re- 
quired on tread casting 
is disk or belt grinding 
on top face to remove 
a coating of lacquer ap- 
plied to the bottom and 


i 
sides of grooves. 


Former treads were molded of macerated phenolic plastic 
with wide pitched grooving. 


Plostic roller- 


NEW ROLLER ASSEMBLY. 
Snap ring retainers lock ball 
bearing in the roller hub and 
on shaft. This arrangement 
avoids shouldered shafts, thus 
facilitating grinding opera- 
tions. Roller tread is canvas 
duck securely molded in a 
macerated phenolic plastic. 
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Snap ring retainer 


_— Step brocket 


Snap ring retainer 


- Shaft 
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~~Press fit 
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impeller Assembled With 
Socket Head Screws 


DESIGNED FOR LOW DIE COST, a minimum of machine operations and 
rapid assembly. the impeller of the Buffalo Turbine Agricultural 
Equipment Company's "Sprayer Duster" consists of 25 identical die 
cast vanes fastened to a die cast center hub with socket head screws. 

To save the die cost necessary to cast 25 recesses in the face of the 
hub rim. engineers of the Doehler-Jarvis Corporation and the manu- 
facturers of the blower designed a vane having a rectangular boss at 
one end that fitted in a groove in the hub rim. Assembled on the huk 
rim. the bosses form a complete circle. 

Groove in face of hub is cast with an allowance of 0.010 in. for clean 
up in machining. The machined groove assures alignment of the vanes 
hoth radially and circumferentially. All screw holes in the hub rim 
are cored and require no machining. 

Vane is cast with an accurate contour; only finishing operations 
required are removing the seam at die parting line and tapping a hole 
cored in the bottom of the boss. No polishing or finishing of the vane 


is necessary to obtain smooth vane surfaces. 
Cost. of die castings is approximately one-half that of polished sand 
castings. thus the tooling investment for die castings was amortized 


in a short time. 


M | ino VN ( (PP |4- Materiats and Processes 


Hicu 


by one 


NICKEL ALLOY SHEETS were 
national stove manufacturer for 
the combustion chambers of space heat- 
ers, Now they use 309 stainless steel if 
the temperature doesn't exceed 2,000 F. 
Heliare welding solved the problem of 
joining the stainless steel sheets. 
* 

GEARS IN THE HOME IRONER made by 
Apex Electrical Mfg. Company are of 


used 


Nylon. Such gears have been found to 
have a longer life, are silent in operation 
and require only a slight amount of 
lubrication. For this last reason, Apex 
Nylon food 


mixers. 


also in 


uses 


gears their 


Maximum srkkD. of. acceleration. and 
braking requires that the inertia of ro- 
tating parts be a minimum. For this rea- 
son Cleveland Punch and Shear uses 
aluminum castings extensively on brakes, 
clutches. and other rotating parts, the 
decreased moment of inertia permitting 
more rapid operation of the punch or 


shear and incidentally correspondingly 


decreasing the energy required to stop 
the machine. This last increased the 
brake lining life correspondingly, and 
gives faster stopping and starting. 
GRINDING Costs can be greatly reduced 
by specifying the closest practical tol- 
erances for the dimensions as machined. 
For example, National Acme Company 
recommends that designers specify di- 
ameters machined to 0.001 in. tolerances 
and lengths to a tolerance of 0.002 in. 
for parts produced on their screw ma- 
chines. Inside diameters will be ma- 
chined to the same tolerances as O.D. 
The small tolerances will save consid- 
erable grinding costs on the outside di- 
ameter or lapping cost on the inside 
diameter. Also the cost of end facing by 
grinding will 
duced. 


be correspondingly re- 


* 
PRINTED INSTRUCTIONS on the Warner & 
Swasey Electrocycle turret lathe are 
protected by a sheet of clear transparent 


plastic. The instructions are printed on 


the top surface of a laminated plastic 
plate. A clear plastic sheet is then placed 
on top of the printing and the assembly 
is pressed under heat. The final result is 
a one piece laminated construction, in 
which the printed instructions are pro- 
tected by the transparent plastic sheet. 


a 
ASSEMBLY COSTS can be minimized by 


designing the machine so that there will 
be a maximum of bench assembly and 


. a minimum amount of floor assembly. 


Application of this principle simply 
means that in so far as possible the de- 
sign of the machine shall call for rela- 
tively comprehensive sub-assembly units 
which can be put together at a bench 
and then sent to the final assembly line 
for applying to the machine. This en- 
ables stocking sub-assemblies so that the 
final assembly line is never held up 
awaiting the units. It also greatly re- 
duces the number of pieces that must be 
stocked and handled at the final assem- 
bly line. 
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Substantial reductions in cost. weight and machining 
time have been obtained by the Federal Telephone and 


. 
i ý . 1 1 é Radio Corporation, by using an aluminum die cast frame 
( ( Ill | | () (I i Il in place of a gray iron frame. The frame, used as a struc- 
m | ture upon which to mount a portion of switching mechan- 
n ism in each step-by-step switch unit in the switching 


7 © system, is an important component in a dial telephone 
\\ ) F switching system manufactured by Federal for the tele- 
( | (i | phone industry. 
- 
— 


The step-by-step switch responds to dialed impulses and 
performs the necessary switching to connect the calling 
party with the called telephone. 


Y 
v 


Saee 


P" 


je 


—À 


X r r Switching mechanism mounted 
and assembled on aluminum 
die cast frame. 


Gray Iron Aluminum 
Sand Casting | Die Casting 


Unmachined Weight, Ib 2.94 | 0.81 
| Machining Time. min 28.1 | 5.5 


| Relative Price of Casting, percent | 100 | 54 
a 


Gray iren frame casting 


Aluminum die cast frame 


Propuct leNGINEERING — JuNr, 1949 





PLASTICS 


PLASTIC MATERIALS offer a profitable method of cost reduc- 
tion in many applications. Plastics are often overlooked 
when the design engineer makes his materials selection for 
a part or product, because when looking at market prices, 
he compares materials on a weight basis only. This is an 
unrealistic approach, since in many products the volume 
of material used is quite large, thus making relative speci- 
fic gravity an important factor. 

In the accompanying table, costs of common plastic ma- 
terials are compared on a weight and volume basis. On a 
unit weight basis, cost is much higher than when cal- 
culated on a unit volume basis. Special attention should be 


given to the two plastic materials receiving widest use 


INDEX NUMBERS OF 
PRICES OF PLASTICS 
AND OTHER INDUSTRIAL 
RAW MATERIALS 
1939 -100 


194) 1942 1943 


general purpose phenolics and polystyrene. 
In looking at the price picture, trends should be con- 
sidered. These are illustrated in the accompanying chart, 
of index numbers of prices of plastics and other industrial 
raw materials. The significant element in this chart is that 
since 1945 only the prices of plastics and aluminum have 
remained relatively stable. Since these comparatively new 
materials are being produced in increasingly greater quan- 
tities, it can be expected that prices will be further lowered 
as production research develops. 

In addition to the plastic materials shown in the chart, 
this is what has happened to other plastics since 1945: 
Polyethylene has decreased 17 molding 


percent; urea 


—— e e m m em e e À D [ym num 


So, Pony styrene 


1946 1947 


Source Survey of Current Business, Dept of Commerce 
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material has advanced 12.7 percent; ethyl cellulose has 


advanced 11.5 percent; and vinyl resin has remained prac- 


tically unchanged. 

Of course, design engineers cannot make their selection 
on the basis of cost alone. Usually, they must choose the 
material that embodies the optimum combination of 
cost and property requirements of the particular part 
or produc t. 

These are the properties of commonly used plastic ma- 
terials, considered when selecting one for a specific appli- 
cation: 

PHENOLICS — Do not soften with heat, good electrical 
insulators at most frequencies, readily and rapidly fabri- 
cated, molded, laminated, machined. Most dimensionally 
stable of all plastics, dark colors, low cost. 

Ureas — Bright colors. Do not soften with heat, unaf- 
fected by solvents. 

MELAMINES — Color, heat resistance, chemical resistance, 
flame resistance, non-breaking. 

Heat resistant, flame resistant. 


lightweight, 


SILICONE RESINS 


POLYSTYRENE — Brilliant) color. excellent 


moldabilitv. low cost. 


ACETATE of color. tough. 


W ide 


withstands abuse. slow burning. 


CELLULOSE range 


POLYETHYLENE- Best insulator at high frequency. tough. 
molded by injection and extrusion. Lightest in weight. 
VınyLs — Complete range. from hard to soft. Copolvy- 
mers, color, flexibility, chemically inert. 
water resistance., ex 


ETHYL CELLULOSE Toughness. 


tensive color range 
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METHYL METHACRYLATE —Clearer Jhan 2lass. unaffected 
bv light. 

CELLULOSE NITRATE Tough. weather resistant, color 
effects not possible with many other plastics 

On the following pages are examples of products utiliz 
ing various plastic materials, representing this optimum 


€ hoi e. 


Comparative Cost Per Unit Volume 
of Plastic Materials 


Cents Specifk« 
Material ! 


per Ib* 
Phenolic Molding Material 


(general purpose, black and 


Gravity 


brown! 
Polystyrene, clear 
Polystyrene, colors 
Urea Molding Material, alpha 
cellulose filled 
Melamine—cellulosic industrial 
Urea Molding Material 
(inexpensive black and brown! i 
Polyethylene ............. H 
Cellulose Acetate (Flake No.1) ») 
Cellulose Acetate (Flake No.2) Hi 
Vinyl Resin (VYNS)........ 34 


* Approxi.nate prices in December 1918 





LARGEST PLASTIC TELEVISION CABINET, molded by 
the General Electric Company for use in its own line, rep- 
resents a considerable cost reduction when compared with 
the previous wooden cabinet. Designed for a new low-priced 
table model television receiver, the plastic housing is molded 
in two parts and weighs 11 Ib. 
high, 111% in. wide, 17 in. deep, and has an average wall 
thickness of 3/16 in. The chassis of the set, with its 10-inch 
picture tube, is assembled to the plastic face panel and then 
locked through an opening in the back of the deep plastic 
case. Compression molded in rosewood color of phenolic 
plastic material, the cabinet has an efficient, space-saving 


The largest section is 15 in. 


design. 
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inum die cast 
Ewindow frame A 


p am 


Left — Apex automatic washing machine in which 
the basket is given a gyratory motion for the wash- 
ing operation and the same cyclic speed of spin 
for the drying. Has V-belt drive and no gears are 
needed because there is no speed change. 


eue 


Apex Automatic Washer 


llas Fi 


Lower cost, lighter weight and great- 


er durability are only a few of the 


many advantages of the molded poly- 


ester resin impregnated Fiberglas 
washing machine parts developed by 
Apex Electrical Mfg. Company. 

At present four different parts are 


molded 


suds guard, clothes guard and water 


being water balance ring, 
detlector. They weigh approximately 
one-third less than the same parts 
made of aluminum. The most intri- 
cate of these is the water balance ring 
which is an assembly comprising 41 
parts. It serves as a water retaining 
compartment which compensates for 
out-of-balance of clothes in the cen- 
trifugal extraction of water during 
the drying cycle of the automatic 
clothes washer. 


herolas Molded 


The complete balance ring can be 
produced for less money than the 
equivalent porcelain enamelled steel 
or aluminum part because of the as- 
sembly operations eliminated in the 
manufacture of the Fiberglas ring. 
The more complicated the shape of 
this part the greater will be the dif- 
ference in the cost in favor of the 
polyester resin impregnated Fiberglas 
design. At the other extreme, a plain 
balance ring costs more when made of 
impregnated Fiberglas than would the 
same part made of steel or aluminum. 

About 16 in. deep and 22 in. in 
diameter, the finished impregnated 
Fiberglas rings are slightly lighter 
than the equivalent aluminum parts. 
The molded rings do not warp from 
temperature 


changes, moisture or 


Polyester 
resin im- 
pregnated 
Fiberglas 


Right — Water balance ring of the Apex Wash-a- 
matic mounted on the pressed steel arc welded 
base. The flat rubber belt drive from pump motor 
to pump is not shown. The balance ring is made 
up of 41 different parts molded into one piece. 


arts 


similar conditions. Because they are 
assembled by heat and pressure, the 
Fiberglas balance rings will not be 
distorted by The 


parts are 40 percent glass fiber by 


riveting. molded 
weight. Any color is obtainable. The 
molded impregnated Fiberglas mate- 
rial can be cut, drilled or reamed with 
carboloy tipped tools, Conventional 
high speed tools dull rapidly. 

Other features of the Apex Automa- 
tic Washing Machine include standard 
V-belt drive, aluminum die cast pedes- 
tal and door frames. 

One unusual feature is the use of a 
flat rubber belt on highly crowned 
pulleys for the pump drive. The high 
crowning makes it permissible to have 
appreciable misalignment between the 
driving pulley and the pump pulley. 
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For Weight and Cost Reduction 


New To.epo Pre-Pak ScALE for pre- 
packaging weighing has higher accu- 
racy and increased dependability; it 
is lighter in weight and has greater 
eye-appeal. Many of the cost and 
weight savings of component parts, 


as well as reduction of processing 
costs, stem from the use of new ma- 
terials. The number of housing parts 
has been reduced from seven porce- 
lain-enamelled cast iron to three 
molded urea plastic components. 


- 


C — 
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Plastics and Die Castings ombined 
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Heavy iron sand castings have been 


replaced and as many as 22 different 
aluminum precision die-cast parts 
which require fewer processing opera- 
tions have been substituted. The com- 
puting cylinder is now made entirely 
of light metal. 

The new scale features an optical 
system that blacks out all but the one 
price and weight that are wanted, 
since operations tend to be a continu- 
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ous series of weighings at the same 
price-per-pound. When reading the 
scale the operator looks into the lens 
ard down into the lens cells, where he 
sees only the correct weight and the 
computed value of the merchandise. 
Lens cells and “blackout” curtain pre- 
vent distraction and eye strain for the 
operator. This optical system makes 


Three-piece molded urea plastic (Plaskon) housing is so affixed to the scale available 85 different price computing 
mechanism that a “floating” or “no-load” effect is created. Light is “piped” from 
below chart up to customer indication by an acrylic plastic piece, without breaking 
the smooth lines of the housing. Improved 

dual pendulum weighing mechanism auto- 

matically compensates for out-of -level 

conditions. 


columns, 47 percent more prices than 
have been previously available. 


“Weight indicator” cell (1) is stationary 
and is located in the center of the lens 
frame. The “price value” cell (2) is fast- 
ened to the ribbon curtain, attached at 
each end to chain driven reciprocating 
spools which are actuated by turning the 
price selector knob (3). This knob moves 
the curtain and the “price value” cell back 
and forth along the price range (4). 
Correct price per pound selection is made 
accurately and quickly by lining up the 
price selector arrowhead (5) with the 
graduation on the price range. 


Heavy iron sand castings of old model 
have been replaced by these 22 aluminum 
die cast parts, thereby improving manu- 
facturing accuracy and increasing output. 





PLASTICS 
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REDUCTION IN NUMBER OF PARTS from twenty to ] was 1 nut and bolt. In addition many valuable hours of assembly 
made possible in this milking machine head, by using in- time were saved; expensive finishing operations were elim- 
jection molded polystyrene. In this product, the one plastic inated. The high dimensional stability, excellent electrical 
molding (left) replaced 4 brass castings, 2 wire hangers, qualities, freedom from taste and odor, and excellent chem- 


2 pieces of glass, 6 pieces of rubber, 2 screws, 2 washers, ical resistance of polystyrene make it ideal in this application. 


REDUCTION OF PARTS 
from 80 to 5 is made possible 
in this harmonica by using 
molded polystyrene. Formerly, 
this harmonica was assembled 
from 80 parts requiring 150 
operations, Using polystyrene, 
a better product is produced 
with only 5 parts, assembled 
in 7 operations, taking only 
15 seconds. The reed is mold- 
ed to a tolerance of + 0.0001 
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PHILCO AIR CONDITIONER GRILLS, redesigned in poly- 
represent a three or four-fold saving over the 
former metal construction, Formerly, the grills were made 
of individual metal strips or stampings, which had to be 
assembled into a separate metal frame. The plastic grill is 
injection molded in one piece, including the frame. No 
painting or finishing of any kind is necessary; a wide range 
of colors is molded in. Polystyrene maintains dimensional 
stability in a wide variety of humidity conditons, 


styrene, 


MOLDED POLYSTYRENE CASE of Exide storage battery 
permits a ratio of power to volume and weight greater than 
heretofore possible. Battery has a rating of 24 volts, and is 
capable of producing 15 hp for 3 minutes. Thus, it offers 
more starting power with less space and weight than any 
other non-spill, lead-acid battery in production. The plastic 
has excellent resistance to common acids, alkalies, salts and 
alcohols, 


MATERIALS AND CONSTRUCTIONS 


SMALLER BY 10 PERCENT than the nearest competitor, 
this Paravox hearing aid chassis has been redesigned in 
polystyrene. The conventional hearing aid chassis consists 
of an assembly of parts on a flat non-conducting sheet. By 
taking advantage of an intricate arrangement of slots, re- 
cesses, holes, and undercuts — possible only in the injection 
molding process —the working components fit precisely. 
Since the polystyrene chassis serves the double function of 
structural support and electrical insulation, a large space 
and cost saving results. The new hearing aid can be dis- 
mantled or assembled without tools, in one minute. 


PUMP PARTS of this dairy applicator, injection molded of 
polystyrene, represent a large cost saving because of the 


machining, finishing and assembly steps that were made 
unnecessary. In addition, polystyrene replaced metal be- 
cause of its transparency and its resistance to the corrosive 
action of antiseptics and other chemicals. 





PLASTICS 


Plastics for Refrigerator Parts 


THE LOW COST of polystyrene has no relation to its utility 


as an engineering material. 


Polystyrene can be molded 
easily into difficult shapes of large cross section; the injec- 
tion molding process means a low production cost, in addi 
tion to the initial low material cost. One of polystyrene’s 
outstanding characteristics is its extremely low moisture 


absorption at low temperatures. This makes it ideal for 


KELVINATOR REFRIGERATOR uses about a dozen dif- 
ferent polystyrene parts. Unlike thermosetting plastic lami- 
nates, which must be painted white, polystyrene can be 
molded in any color, or clear. Parts shown are the top, 
bottom, hingeside and strikeside trim of the provision com- 


partment. Photo by Bakelite Corporation 


CURVED BREAKER STRIP on two top lines of Westing- 
house models is injection molded of polystyrene. Expense 
of molding either a laminated plastic or a metal into this 
curved shape is considerably higher. In addition to using 
polystyrene for decorative trim on crisper pan fronts, West- 
inghouse uses a thermosetting plastic laminate for the inner 
door panel, and an acrylic plastic for clear plastic trim such 
as door handles. (Couitesy Westinghouse Electric Appliance Div.) 


refrigerator parts, since it retains dimensional stability 
under moist, cold conditions, Production cost of these 
polvstyrene refrigerator parts is many times less than the 
metal, glass and paper base phenolic plastic laminate parts 
they replace. No finishing is necessary, and shapes can be 
obtained that are not possible in metal. Polvstyrene's low 


heat conduction, high stability against aging are valuable. 


FREEZER DOOR of the new Crosley refrigerator made of 
two polystyrene parts with a layer of insulation in between. 
Alternate construction would have been a laminated plastic 
or injection molded back panel and an aluminum or steel 
front panel; these two sections then would have been fast- 
ened together with small “speed” fasteners or screws. 





THE KITCHEN AND TRUCK-CAB Axivane 
fan developed by the Joy Manufac- 
turing Company, New Philadelphia, 
Ohio, is an assembly of only four 
major components, three of which are 
plastic: (1) A plastic fan housing; 
(2) a plastic fan rotor; (3) a plastic 
filter bracket; and (4) a driving mo- 
tor. Besides being low in cost, the 
plastics are highly resistant to corro- 
sive atmospheres, are easy to clean, 
and have good sound deadening prop- 
erties so that very little resonance is 
obtained when the fan is operating. 

In assembly, the flange mounted 
motor is bolted in the housing, the 
rotor keyed to the motor shaft, and 
the motor condenser case attached to 
the base plate on the housing. If a 
filter is required, clamps are attached 
to the flanges of the housing, and the 
filter is then attached to a mounting 
ring. Throat dia of this unit is 7% in., 
and the flange dia is approximately 
10 in. Delivery is 300 cfm at 0.8 psi. 


PLASTIC HOUSING AND HUB, each molded in a single 
operation. Stationary guide vanes are molded integral with 
the housing, and the rotating blades are molded integral 


MATERIALS AND CONSTRUCTIONS 


COMPLETELY ASSEMBLED UNIT points up the attractive appearance achieved 
by the use of plastics. No finishing is required, as would be necessary with a die 
cast or fabricated metal housing. The filter bracket is molded of white urea. 


Holes for the clamping screws are tapped after moulding. From a cost standpoint, 
there is little difference between this and a fabricated metal bracket, but appear- 
ance, and therefore sales appeal, is considerably better. 


with the hub. The plastic used is a general purpose Durez 
phenolic. As shown, the motor housing is a part of the fan 
housing, the motor being mounted in the center. 





‘arbon-traphite 
Parts 

Improve 

Meter Accuracy 


WHEN STANDARD WATER METERS are installed in hot water 

lines, heat may expand the disk pistons and cause sticking. 

To overcome this problem, the Neptune Meter Co. of Long 

Island City is using Graphitar for the balls and disks of 

hot water meters in place of hard rubber. These parts 

which are made by the U. S. Graphite Co. have very small 
É s Hot woter meter 

expansion coefficients so that meter accuracy is constant 

over wide temperature ranges. Graphitar disk pistons are 

self-lubricating and non-corroding. 


Silicone Rubber Bushings Reduce Cost 


SAVINGS IN MATERIAL COSTS 
and assembly time were 
achieved by a redesign of the 
sealing bushing on terminal 
studs of fluorescent light and 
other spec ialty capacitors 
manufactured by General 
Electric Company. 

The seal was formerly an 
assembly of three cork gas- 
kets impregnated with an ad- 
hesive and one plastic gasket. 
Prior to assemblv, consider- 
able labor was expended in 
separating the tacky cork 
gaskets. The redesign calls 
for a one-piece silicone rub- 
ber bushing and results in a 
saving of one-third in bush- 
ing cost plus a saving in 
assembly time and fewer re- 
jects. In addition. sealing 
ability and electrical proper- 


a” 


ies are improved. x 
t é F Gaskets in former sea Bushings in redesigned sea 
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,Meta! buffer plate 
i or radiation shield 


/- ín. air space - .. 
`“ 


SECTION VIEW of conventional design of warm air furnace 
having a sheet steel radiation shield to give an air space 
to reduce the temperature of the jacket. 


Glass Heat Insulation 
\aves Costs and Improves Furnace 


CONVENTIONAL 


WARM AIK FURNACES have a metal buffer 
plate or radiation shield. The heat insulating air space 


between the buffer plate and inner jac ket is about | inch. 

Bryant Heater Company engineers have developed an 
ingenious cost reducing design in which they not only got 
rid of the buffer plate but also greatly improved the fur- 
nace in a number of respects. As shown by the section 
views, a 2 in. thick blanket of Fiberglas heat insulation, 
l Ib density. is applied by adhesives to the inner jacket or 
shell. The adhesive method of application is simple. quick 
and does not require any special equipment or skilled 
labor. The cost of the "Superfine" insulation is about the 
same as 21 vage sheet steel. 


The outer jacket is then put over the insulation. the fin- 


PRuROopUCIE. ENGINEERING 


JU Ni, 1949 


PLASTICS 


F - ín. Fiberglas, !/b density . 


CUT AWAY SECTION of the new Bryant warm air furnace. 
Fiberglas insulation not only did away with the radiation 


shield but added many improvements and selling points. 


ished construction being in effect an inner shell. the '/2 
inch insulation and outer jacket. 

Product improvements inherent in the Fiberglas insu- 
lated models include: (1) Heat insulation far superior to 
the | in. air space (2) Noise deadening (3) Average sav- 
ing of 35 Ib weight (4) Space saving (5) No crackling 
noise as when the buffer plate expands and contracts (6) 
A positively sealed cabinet that effectively prevents dirt 
and other matter from seeping through. 

In addition to the cost saving in the elimination of the 
buffer plate. the use of flexible rolls of Fiberglas reduced 
storage and inventory problems created by the various 


shapes and sizes of steel buffer plates that had to be 


stocked. 





ASSEMBLY 
METHODS 


THe GENERAL ELectric Company recently introduced 


aluminum shelves and baskets as standard equipment in 
some of its larger refrigerator models. Big feature of the 
new shelves is the absence of welds which tend to rust in 
wet-wall refrigerators. In addition, shelf costs have been 


reduced approximately 20 percent 


RODS FOR BASKETS 
AND SHELVES are cut 
from lengths of alumi- 
num wire. After assem- 
bly, special machine up- 
sets the ends of the rods 
and the edges of the 
V-grooves in the alumi- 
num cross brace. This is 
done in one operation. 


Through Combination of Speed Nut 
and Phillips Screw 


TIME STUDIES have shown a 30 percent reduction in 
assembly time using this combination of a recessed head 
screw and a spring type fastener. Reasons: These Tinnerman 
nuts are of the J-shape and self-retaining, thus eliminating 
the need for clinching, welding and riveting. Materials 
handling is therefore reduced. Because they have no threads, 
the nuts do not clog with paint. Blind assembly is speeded 
since the nuts compensate for inherent misalignment of 
holes punched in sheet metal panels. 

Illustration shows the assembly of panels on a Worthing- 
ton Pump & Machinery Corporation 10-ton package air 
conditioning unit. Notice the flange of the fastener. This 
supports the sheet to prevent dimpling as the screw is 
tightened. 
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STAMPED ALUMINUM CHANNEL SECTIONS form the 
sides of the shelf. Front ledge is ribbed for stifness and 
also to hide scratches caused by traffic of food and beverage 
containers. 


RIGIDITY OF ALUMI- 
NUM BASKETS is equal 
to that of the stainless 
steel basket shown. The 
stainless steel shelves 
and baskets which are 
used in other G. E. re- 
frigerators sometimes 


require 100 or more 
welds. 
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ASSEMBLY METHODS 


HERE ARE SHOWN drawn to scale a I ^de» en 
conventional not heat-treated hex head : 
capserew, dotted background, and heat- 
treated hollow head capscrew, shown 
in white. Their tensile strengths are 
the same. 
Because A can be made less than 
15 B, the hollow-head screw gives these 
cost reducers: 
The width of the flange is less. 
Thickness of flange might be re- 
duced, 


l. 
2 
2. 


Eccentricity e is much less than e€’, 
thereby reducing twisting moments 
and permitting lighter walls. 

t. Easier and quicker assembly. 


Accelerator 


M = mm 


Floor pan 


Tapping block 
welded to floor pan 


Previous construction 
SPRING FASTENERS are used by Studebaker Corporation 
in their current models because (1) of lower cost, since 
they eliminate the need for lock washers, (2) assemblies Accelerator 


can be made with greater ease and speed, (3) in some in- Sheet metal screw 
stances they eliminate the use of expensive welding equip- 
ment with its costly upkeep, and (4) they can be replaced 
easily in event of failure or damage. Total savings have been 
2 


as high as 35 percent per application. 1 
As an example, the previous method of fastening the 

accelerator to the floor pan is shown in Fig. 1. The current Speed nut-J- type 

method, Fig. 2, is to use a Tinnerman J-type hook-in Speed 

Nut in holes provided in the floor pan. Welding was elim- Present construction 

inated, as well as the frequent necessity for retapping the 

welding block when threads were destroyed during the 

welding operation. 


Floor pan 


A WATERTIGHT SEAL is required 
between the globe and the base of this 
light, yet the fastening device must be 
quickly removable. The designer used 
a !4 in. dia brass Simmons spring-type 
fastener because it holds at constant 
tension under the pressure of stainless 
steel wire pins. Also, it is locked or 
unlocked in !4 turn. The fastener is 
vibration proof and automatically ad- 
justs itself to variations in sheet thick- 
ness, Assembly costs are low since it is 
a one piece unit which can be mounted 


blind. 


SEATS 
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Seam Welding Plus Welded-on Studs 


Reduce Manufacturing Cost 
1 Percent 


BY SWITCHING from an all-cast unit 
to welded construction and making full 
use of the manufacturing economies of 
Nelson stud welding, the Globe Manu- 
facturing & Compressor Company, Bat- 
tle Creek, Mich., cut the cost of this 
compressor crankcase 54 percent, 


Original cast crankcase had tapped 
holes for the thirty studs which held 
the cylinder and bearing support covers 
in place. Now, six mild steel plate 
stampings are seam welded to form the 
case, and the Nelson studs are quickly 
end-welded into position using simple 
metal templates such as shown, 


The stud and a protective ferrule are 
chucked in the gun and positioned 
against the work through the template, 
the gun's trigger is pulled and the stud 
i» welded in position, Accuracies of 
1/32 in. are possible and production 
rates up to five studs per minute are 
not uncommon, 


MANUFACTURERS of machinery that 
requires protruding pins, hooks, or 
other types of teeth may find stud weld- 
ing an answer to reducing their costs. 
In this application, cotton gin picker 
roller teeth are end-welded into posi- 
tion using a Nelson production gun. 


The cylinders, 4 ft. 6 in. long x 10 in. 
dia. are supported by a “headstock” and 
V-block. Rotation of the hand wheel 
moves the stud-gun and timer carriage 
to indexing positions, while the roller 
chain and spur gear arrangement re- 
volves the cylinder so as to automatical- 
ly generate a spiral pattern. The push 
button adjacent to the hand wheel con- 
trols the automatic welding cycle. At 
the half-way mark where the spiral re- 
verses, the roller is turned end-for-end, 
and the carriage works back to starting 
position, 


The stud welding method represents 
important savings over the previous 
method, wherein the roll was drilled 
and tapped for threaded studs. 


Photos « 
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ASSEMBLY METHODS 


Quick Assembly of Gaskets 


THE GASKET around the door of the 
Crosley refrigerator is locked between 
the inner door liner arid the outer 
door frame. The door liner, welded 
with a groove around the outer edge, 
interlocks a small bead on the gasket. 


[his 


holes in the gasket, reduces assembly 


construction eliminates screw 
time, simplifies changing of the gasket 
when necessary, and provides a more 
positive seal than the ordinary method 


of attachment. 


Motor Laminations Assembled by Welding 


Desicners of the new Delco fractional horsepower motor 


have accomplished an eleven percent metal saving by ap- 


plying welding techniques to the assembly of the lamina- 
tions. The punching of rivet and bolt holes has been 
eliminated. In addition to economy of material, the new 
method has led to labor savings since the welding is done 


by machine. This automatic welder is manufactured by 


the Federal Machine & Welder Company, Warren, Ohio. 


LAMINATIONS were formerly assembled by eight rivets 
passing through the stack. Additional material was removed 
from the laminations to accommodate the four bolts which 
secure the end castings. Eight shoulders machined into the 
edges of the stack engaged with ledges in the end heads, 
This construction lent rigidity to the motor assembly. 
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Aside from economy considerations, the welded construc- 
tion has resulted in improving the mechanical and elec- 
trical characteristics of the motor. The welded laminations 
form a structural member which greatly increases the 
rigidity of the entire motor assembly. Accordingly, the 
accuracy of the airgap and bearing alignment is preserved 
over the life of the motor. The Delco Appliance Div. of 
General Motors Corporation is in Rochester, N. Y. 


IN NEW MOTOR, four struts welded onto the edges of the 
laminations hold the stack together. Since no material is 
removed for bolt holes or shoulders, smaller laminations 
can be used to give magnetic circuit fully equal to that of 
previous motor. Welded construction is used in the complete 
line of fractional hp. motors up to !/ horsepower. 





ASSEMBLY METHODS 


THE TRACTOR FRAME DIAGONAL BRACE on the larger Inter- 
national Harvester tractors may be changed from fab 
ricated and arc welded assemblies to forged and butt 
welded structures to (1) improve strength and quality, 
and (2) decrease production cost. The simplification that 
may be achieved by redesign is apparent from the accom- 
panying drawings. 

These braces must be of high quality because they support 
a considerable portion of the load on the rear end of the 
tractor; the faces must be smooth, flat, and perpendicular 
to each other so that the brace can be easily assembled. 


For the fabricated structure, the plate and gussets were 


1 — Four gusset plates 
plus a flange were arc 
welded to a cold formed 
bar in the old design. 
After welding, the brace 
had to be straightened 
because of distortion 
caused by welding heat. 
2—By forging the entire 
end assembly, the sec- 
tion is made stronger 
and cheaper. Butt weld- 
ing is used to join this 
section with the brace. 


9 jiny 


portin 
1 . 
is 
E y 
$ 
& stock for finish 


sheared from 1040 steel plate, and the connecting bar was 
first forged flat on one end and then bent on a bulldozer; 
finally, the end plate and gussets were joined to the bar 
by manual arc welding, all welds being normalized prior 
to assembly. 

However, the amount of welding required on this unit 
was so extensive that costs were high, the production rate 
low, and distortion due to heat of welding sometimes 
critical. All of these disadvantages have been overcome 
by the new design. The integral bar and end plate is forged 
and bent as before. The large plate is forged from solid 
stock, as shown. The two parts are then butt-welded. 





t 2° true 
radius 


Center of bar af junction 
with plate 
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for Tipping Needles 
and Fountain Pens 


PFANSTIEHL CHEMICAL Company, at Waukegan, Ill., make 
phonograph needles which are sold all over the world, 
and also make welding machines for the use of other 
manufactures. They found resistance welding the answer 
to the problem of how to fasten a tiny piece of precious 
metal to a base metal shank with efficiency and economy. 
The precious metal is necessary to achieve long wear and 
resistance to abrasion in pen points and phonograph 
needles. 

By resistance welding, the point of weld can be accurately 
centered, making it possible to use a much smaller piece 
of tipping material, which costs from $175.00 to $250.00 
per Troy ounce. Resistance welding makes a much stronger 
bond between the two highly dissimilar metals, assuring 
against tip breakage that might do irreparable damage, 
as in phonograph needles. Resistance welding is the only 
method that can be used for joining precious metals to 
stainless steel high-quality low-cost pens. 


AN ANALYSIS by welding engineers of the best method of 
joining any particular assembly has paid big dividends 
for the Westinghouse Electric Corporation. In some cases, 


the saving is in assembly time, while in others, it is through 


RESISTOR TUBE TERMINALS, A, formerly were clamped 
in place and tightened by bolts, but first, the parts had to be 
stamped and bent into shape, and loosely assembled, The 
multiplicity of parts for each unit, and the time required to 
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The Resistance Weiding Institute, ( 1, O 
ENLARGED VIEWS of phonograph needles tipped with 
precious metal having high abrasion resistance. In the lower 


portion are shown successive steps in the tipping operation. 


conservation of materials. Frequently, only minor design 
modifications are necessary to adapt the assembly to an- 
other, and cheaper, method of joining, particularly when 


the method is resistance welding. 


fasten it to the resistor brought the assembled cost of some 
terminals to 16 cents. As now made, B, the terminals are 
stamped in one piece, cadmium plated, and «pot welded to 


the tube. Costs on many terminals are less than one cent. 


12] 








ASSEMBLY METHODS 


Fabricated 
Frames 

lor Laundry 
Equipment 


FABRICATED AND WELDED mild steel 
plate is now being utilized by the 
American Laundry Machinery Com- 
pany, Cincinnati, Ohio, for the fram- 
ing members of their dry cleaning 
equipment, instead of the iron cast- 
ings formerly used. Made in three 
sizes having 30, 36. and 12 in. drum 
diameters, the units are cheaper, more 
rigid, and better looking than previ- 


ous models. 





whe 





* 


A STREAMLINED APPEARANCE, increased rigidity, and lower costs resulted 
when fabricated and welded mild steel plate was substituted for cast iron framing 
members on the dry cleaning units made by American Laundry Machine Co. 
Resistance welding, arc welding, submerged arc welding and stud welding are used 
during various phases of the assembly. 


THE FRAME formerly was made of cast iron in a 
left and right section, B. Bearing housings were 
bolted to the central bedplate of the castings, the 
fabricated steel tub housing was fastened between 
the framing members, A, and the tub, with a jour- 
nal shaft bolted on each end, was set in the bear- 
ings. The framing members were tied together with 





Section A-A 


rods that extended through the bottom sections and 
with a mounting plate for the drive motor that ex- 
tended across the top. Although performance of 
the equipment was quite satisfactory, it was costly 
to make — because of the high cost of the cast 
members and the number of castings that had to be 
rejected and was difficult to assemble. 
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| WHEN FIRST REDESIGNED for 
welding, the fabricated frame was 
made very similar to the previous 
cast model, The end frames were es- 
sentially the same, as was the inner 
shell. These parts were welded to- 
gether, and supports were welded to 
the bottom to increase rigidity. Ac- 
i tually, the frame still consisted of 
| three main sections, namely the two 
end frames and the inner shell. Bolt 
| holes for the bearing supports were 
drilled and tapped in the end 
frames, The material was approxi- 

mately ‘4 in. mild steel plate, SAE Right hond 

type 1134. i frame 

With this model, considerable 
metal was saved and a cost reduction 
was effected. However, the unit still 
was difficult to line up and assemble, 





THE CLEANERS finally were completely redesigned 
for welding, and the bottom sheet of the tub made an 
integral part of the frame. The end frames or heads 
Bi | now are flame cut on a pantograph. Flanges are folded 
: in on the heads so that the weld need not be made at 
the edge of the sheet. In assembling the unit, the heads 
and bottom shell are set up in a fixture, spot welded 
at two points, and arc welded at the joints, The flanges 
also form the supports for the top of the washer and 
the access door, The lap joints at the flanges add great- 
er strength and rigidity to the assembly than did the 
former butt joints, and the flanges also function as 
supporting members, thus eliminating the need for 
separate framing. 

Instead of drilling and tapping holes for the studs 
in the heads, they are stud welded using a fixture and 
a portable Nelson stud welder. This design is consid- 
erably cheaper to make and assemble than either of 

the former models. 
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DURING THE PAST TWO YEARS, over 200 parts for tractors 
and farm implements have been converted by the B. F. 
Avery & Sons Company, Louisville, Ky., from castings and 
forgings to stamped and welded assemblies. Motivating 
reasons behind the conversions were (1) to lower produc- 
tion cost, (2) to improve the impact strength of the parts, 
and (3) to facilitate repair of equipment in the field. Not 


only were these objectives attained but other advantages 


BEFORE AND AFTER SKETCHES of front axle for four 
wheel tractor, The former cast steel part was made in the 
foundry and then machined to specifications; tool breakage 
was a big factor in production cost. Now the frame section 
is formed on a hydraulic press. The middle bearing — a 
screw machine part — is are welded to the frame, as are the 
spindle supports, which are cut to length from seamless steel 
tubing. Cost and weight are 43 percent and 30 percent less. 


Before 


Semi-outomotic weld 
as specified. 


Minge pin 
boss 


top and bottom 
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accrued: There was a reduction in the plant storage space 
needed for patterns; less material was used; plant inven- 
tory was lowered because fewer replacement parts had 
to be stocked; savings snowballed because the success of 
these projects stimulated engineers into taking another 
look at all product components to find cheaper and simpler 
methods of production and assembly and to improve qual- 
ity of completed implements. 


BRACKET FOR FARM PLANTER previously was a mal- 
leable iron casting that was bought from an outside supplier 
and machined in the Avery plant. Changed to a fabricated 
and welded assembly, it is blanked and punched on a press 
brake, and assembled from these parts and three pieces of 
black pipe cut to the proper length. No machining is neces- 
sary. The savings on the part, which is about 11 in. long, is 
approximately 17 cents per unit. 








ONE OF THE MOST COMPLEX WELDED ASSEMBLIES 
is this yoke assembly for a farm mower. It is an assembly 
of seamless steel tubing, formed plates, and screw machine 
parts, all joined by are welding. Tubular sections and screw 
machine parts are reamed after assembly to insure accurate 
alignment, but these are the only machining operations 
necessary. Considerable design simplification and weight 
reduction was obtained over what might have been gotten 
with a casting. In addition, the part is stronger. 


Brocket 


Lifting crank 
pin, 
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MACHINING, grinding and polishing costs were reduced by 
designing a square threaded nut as a furnace brazed assem- 
blage. Sides of the threads were required to be parallel, 
smooth and polished to obtain a minimum of resistance to 
a floating pin actuated by the threads. 

Nut was made by brazing a steel lead screw into a steel 
sleeve, and then boring out cylindrical core of lead screw. 

Cutting, grinding and polishing outside threads could be 
done in considerably less time than for inside threads and 
with greater accuracy. Threads in screw were cut slightly 
deeper than standard, so that when core was bored out a full 
thread would remain. 

For brazing, the outside diameter of threads and inside 
diameter of sleeve were fitted with approximately 0.002 in. 
interference. Parts were copper brazed in a controlled atmos- 
phere furnace at 2050 F. Slug of copper, placed on the 
sleeve at the thread surface, melted to form the brazing alloy. 







Section of 


ead screw 
brazed in 
sieeve 
Section with 
core of Finished nut 
lead screw after heat- 
bored out treating 


DESIGN for saving cost of tooling for cold heading and 
subsequent machining operations to manufacture a stud 
with a large flat collar and a long unthreaded body section. 
Materials required for a brazed assembly are: Standard hex 
head tap bolt, a steel washer, a sleeve of steel tubing, and 
two copper brazing rings. 

To assemble for brazing the parts are slipped over the 
body of the bolt in this sequence: A brazing ring, the washer, 
a brazing ring, the sleeve of tubing. After the parts are 
pushed together in contact with each other under the head 
of bolt, they are placed head down on trays, passed through 
a control furnace at 2050 F to be brazed into one unit, 
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ASSEMBLY METHODS 


FURNACE BRAZING offers many possibilities for low cost 
fabrication of parts that can be designed as an assembly of 
readily manufactured components. Degree of cost savings 
depends upon the ingenuity of the designer in breaking 
down the design into simple elemental parts. Case histories 
here described were contributed by A. K. Phillipi of the 
Westinghouse Electric Corporation. 


SAVINGS of more than 50 percent in material were made by 
designing a brass binding post screw to be furnace brazed 
from two screw-machined parts instead of as one part 
machined from bar stock. 

Head of screw is machined from % in. bar stock, the same 
size formerly used for the one piece screw. Shank of screw 
is machined from '4 in. bar stock. 

Complete screw is formed by placing a brazing ring at 
shoulder of shank, inserting shank into head, fluxing and 
passing the assembly through a brazing furnace at 1300 F 
temperature. 


Head 





Brazin 
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Brazed 


assernb/, 
Binding post " 


screw 
machined 
from bar stock 


Shank 


REDESIGN of a finned radiator for vacuum tubes made 
possible a savings of more than 90 percent of the original 
cost. Original design, which resulted in considerable scrap, 
called for fins to be formed by turning deep narrow grooves 
in a thick walled copper tube. Machining of the copper was 
difficult. 

Original outside and inside diameters were maintained in 
the redesign. Fin segments, blanked out of copper sheet, are 
assembled on a fixture around a piece of tubing. Spacing 
and positioning of the fins are obtained by placing rings of 
brazing alloy around the tube adjacent to the inside diameter 
of the fins and wrapping small wires around the tube be- 
tween the fins. 

The whole assembly is then housed in a frame and passed 
through a control furnace for brazing. 
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Flywheel Drives 
Nave Power 


TO DETERMINE the effect on motor load and loom per- 
formance of flywheels in loom drives, engineers at the 
Crompton & Knowles Loom Works experimented with a 
large box loom. For the drive, an 1800 rpm, 2 hp, 3 phase 
induction motor was selected to take advantage of the in- 
herent large flywheel effect in its rotor. As shown in the 
accompanying illustration, the motor shaft was coupled to 
the loom crankshaft on the motor side of the clutch in two 
stages of V-belting. 

Tests were run with pulleys of different weight mounted 
on the intermediate shaft. One pulley weighed 65 lb. and 
had a WK? of 7.5 lb ft?. The other pulley weighed 34 lb 
and had a WK? of 3.6 |b ft?. The power input required 
to drive the loom through one rotation of its crankshaft 
with each pulley is shown in Graph A. Horsepower output 
and picks per minute are shown in Graph B. The Graphs 
show that the heavy pulley reduced both the peak load and 
the average power input. In addition, the loom ran about 
one pick per minute faster with the heavy pulley. 


Enough study, however, has not been made to determine 
whether the additional cost of the flywheel type of drive 
will sufficiently increase the performance of the loom to 
warrant universal adoption. 


As torque requirements are reduced through the use of 
light metals, and as ways are found to increase the time 
interval during which a loom must be stopped, the use of 
the stop and start motors will be extended. 

The V-belt drive is practical when some form of speed 
reduction can be introduced between the motor and the 
loom. In a few designs, especially where the speed of the 
loom is low and the speed of the motor must be high, the 
speed reduction can be made by one set of belts. 





V-BELT DRIVE FOR SPECIAL C-4 Crankshoft 
(7" Lay Motion) 
Sheove. Intermediate 
GRAPH A pulley 
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POWER DATA 


2045 watts input = 2.35 hp output 
1709 watts input = 1.97 hp output 
Hp data from Westinghouse curve 265230 
——— 166 ppm- 4.00" sheave - heavy intermediate pulley 
- 165 ppm- 4.00 . light ° . 
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7'Lay motion V-belt drive GRAPH B 


STUDY OF FLYWHEEL EFFECT VS HORSEPOWER 



















INTERMEDIATE WEIGHT we? 
— duidnSid dio ae NN 
PULLEY p 
Heavy 65 Ib 754 Ip-&* ~ pulley 
20 Light ,34Ib 363 b- f? 





| MOTOR DATA | | | | | 
Westinghouse induction motor LOOM ANO WEAVING DATA 
type CS lint free Cotton upholstery 40 ppi 
550 volts 2.3 amps 60 cyde -4 - S7 ends/ inch. Width of cloth 
2hp 3 phase 1760 rm F L at reed 5-3 shuttles 4 
frome 225 style 96-4266 | harness (cam) width B.S.60" 
: 1 
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MACHINE ELEMENTS 


Magnesium Applications in Looms 


IN TRIAL INSTALLATIONS, magnesium is offering promising 
solutions to problems presented by the scarcity in supply 
of lumber in the grades used for items such as handrails, 
cloth rolls, back stays, picker sticks and binders in weaving 
| machinery. 


* Special protective coatings have not been applied to trial 
parts made of magnesium, since the naturally oily con- 
i] dition of the yarn provides an ample covering to protect 
them against possible corrosion. 
* Experience shows that magnesium destroys vibrations 
more quickly than wood. In addition, because of lighter 
weight, the deflection of long slender magnesium parts are 
less than if made of wood. 
* Extruded light weight metal back stays are being de- 
veloped to replace wood and steel combination back stay 
constructions. 
* To reduce the inertia effect of reciprocating lay beam 
masses, which is the cause of the highly fluctuating load 
cycle during weaving, Crompton & Knowles’ engineers MAGNESIUM PULLEY on loom drive is coupled through 
redesigned a 23'2 ft long lay beam. Original design was V-belts to a motor gear reducer unit. Motor is started and 
stopped with electrical control in 1/100 sec. For a satisfac- 


tory design, the weight of this 32 in. dia pulley in cast iron 
a magnesium extrusion, weighed about 250 lb, a weight would have been more than 250 Ib. To obtain low inertia 


reduction of one half. With the light weight lay, the loom €ffects during rapid starting and stopping, the pulley was 





made of wood and weighed about 500 lb. The redesign, 


ae i "ER os cast in magnesium; weight was 66 Ib. Design is unique in 
} spee - as inc — from approximately 160 to 255 picks that the pulley was not provided with a wear resistant surface 
per minute, with no additional load imposed on the motor. — in belt grooves, but was satisfactory since belts did not slip. ' 


ighi Metal Extrusions 
in Textile Machines 


LOWER MATERIAL, machining and tooling costs have been achieved in many 

af i designs by redesigning to use aluminum and magnesium extruded shapes in / IZZZZEIDZZIDZZIIDIY, 

the construction of long slender rails, beams and stays in textile machinery. 

Steel, cast iron, or wood either singly or in composite constructions were 

F AG previously used. In moving parts the light metals have improved machine 
operation. 

More efficient design of cross-sections is obtainable in light metal extruded 

shapes than is possible with standard rolled structural shapes. Metal in the 





section can be distributed for maximum strength, stiffness, and ease of as- EXTRUDED ALUMINUM replaces 


wood and steel in a hand rail; length 
raising effects where parts are joined in assembly. is 7 ft 8 in. (A) Former design in 

Machining and assembly costs are less when one light metal extruded shape which an ash rail was reinforced with 
: a rolled steel angle; weight was 34 Ib. 
(B) Extruded aluminum handrail: 

In estimating the operations required to machine extrusions, it is necessary weight is 17 lb. Stiffness of extruded 
for the designer to consider commercial tolerances. These tolerances cover Tail is equal to that of the steel rein- 
forced wood rail, Aluminum rail pos- 
sesses greater capacity to damp vibra- 
angles, corner and fillet radii. tions. 


sembly. Longitudinal bosses, ribs, or lugs can be placed to reduce local stress- 


can be used instead of composite metal and wood construction. 


longitudinal and transverse straightness, also dimensions of section thickness, 
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MACHINE ELEMENTS 


STANDARD REDUCTIONS on speed reducers made by the 
Stephens-Adamson Manufacturing Company are 9 to | on 
one model, 9.88 to 1 on another, and 10 to 1 on the remain- 
ing three. Additional reductions are obtained through Vee- 
belt sheaves, the ratios of which range from 1 to 1 to 6 to 1, 
thus giving a possible speed reduction of approximately 
60 to 1. 

To obtain the internal reductions without increasing the 
size of the helical gear to such an extent that a larger case, 
bigger bearings and a bigger shaft would be required, or 
witnout making the pinion so small that the shaft supporting 
it would not transmit the proposed loads, a wide face helical 
pinion is cut directly on the shaft, The steel used is a heat- 
treated. chromium lybdenum grade. No keying is neces- 
sary and a more rigid and stronger unit is secured, Needless 
to say, the cost is considerably less than if the size of the 
entire reducer had been increased to accommodate the loads. 





ENTIRE MECHANISM of the Jacobs Manufacturing Com- 
pany’s lathe chuck is held together by two Waldes. Truarc 
retaining rings and one screw. One, a two-piece external 
ring, retains the lock ring and handwheel assembly on the 
impact sleeve. The other, an internal ring, holds in place the 
disk over the ball loading hole in the impact sleeve. The 
screw holds a key in a keyway. 

Chuck diameter through use of internal ring is !5 in. less 
than that required if a shoulder screw were used to close the 
ball loading hole, Machine vibrations do not loosen the ring. 
Ready insertion and removal of internal ring with pliers 
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facilitates assembly and disassembly of the impact sleeve 
from the chuck body. 

Large external interlocking ring is used instead of a large 
lock nut that would require cutting threads on outside diam- 
eter of impact sleeve. Retaining ring and shoulder are only 
5/32 in, long overall; whereas, a lock nut ?& in. wide would 
be required. 

Two-piece external ring was selected because it withstands 
the centrifugal force imposed at high rpm. It can be opened 
with a screw driver, thus making it unnecessary to furnish re- 
taining ring pliers with the chuck. 


Cross-section of Jacobs 


Disk retaining ring, R din è chuck 
$ . lath 


Wo/des Truarc 
5000-37 internal. 
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A RHEOSTAT regulated operating speed in the original 
version of the bottle labeling machine manufactured by 
Edward Ermold Company, N.Y.C. Since majority of bottling 
plants were supplied with direct current, Ermold stand- 
ardized on d-c motors which lent themselves to rheostat 
control. When labelers were required for a-c locations, 
machines were adapted by addition of rectifiers. This be- 
came impractical as demand for a-c machines increased. 


THE COMBINATION of a chain drive and a Saco gear re- 
ducer was utilized for the belt conveyor drive, illustrated 
here, because of (1) low cost; and (2) the relatively 
large distance between driving and driven shafts. For 
vee-belt drives, the recommended distance between sheave 
centers is less than the sum of the diameters of the two 
sheaves — a distance greatly exceeded in this case. For 
gears, the cost and inertia increase rapidly with size, the 
latter directly as the weight and as the square of the 
radius of gyration. 

In other applications involving positive transmission of 
power, accurate timing of a driven member, relatively 
slow speed of operation, high torque loads, multiple mem- 
bers driven from a single shaft, or reversal of direction 
of rotation, chain drives often prove the most economical 
means of driving element. Examples are drives for bakery 
and laundry machinery, packaging equipment, construc- 
tion equipment, and textile machinery. 


CHAIN DRIVE and standard speed reducer used to obtain 
compactness and low cost in belt conveyor. 
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REDESIGNED LABELER uses Reeves pulleys for regula- 
tion of speed. This means of control provides an unlimited 
number of steps between minimum and maximum speeds. 
Thus, operator can match operating speed of labeler with 
that of other units of the bottling line much more accu- 
rately than was possible with rheostat control. In addition, 
the Reeves pulleys permit use of interchangeable constant 
speed a-c or d-c motors, Efficiency of speed control remains 
the same regardless of whether a-c or d-c motors are used. 
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WHEN THE COLMOL, new automatic coal miner manufac- 
tured by the Sunnyhill Coal Co., Pittsburgh, Pa., was in 
the design stage, it was decided that Cone-Drive gearing 
made by the Michigan Tool Company would be used 
whenever possible to save space, the distance from the 
center of the worm to the center of the gear being con- 
siderably smaller than the same distance on conventional 


The com- 


worm gearing for transmitting equal power. 









a" . > Í i 
* pa oe j i 
TRACTION GEARING for the Colmol. Input is through 
hydraulic motor, with large mechanical reduction for low- 
speed traverse. Mechanical gearing having a lower reduction 
is used for high-speed traverse; such gearing is driven 


is 622 to 1. Traction speed is infinitely variable either for- 
ward or reverse. 


pleted machine, which was developed to mine automati- 
cally without cutting, drilling. and shooting, has a poten- 
tial output of 500 to 1,000 T per machine per day. 


Economies in Design of Bearings 


APPRECIABLE COST REDUCTION can be achieved by using 
a minimum thickness of the high priced bearing metal 
applied to the relatively low priced backing. Also, the thin- 
ner lining gives far superior bearing performance. For 
example, a cadmium silver bearing lining 0.035 to 0.040 
in. thick failed in service 


to about 0.010 in. the 


. When this lining was reduced 
bearing life was greatly extended. 


=~, 


qe ES 


IN THE ORIGINAL DESIGN of the bearing the grooves A 
and B were machined into the bearing. The purpose of 
these grooves was to distribute the oil axially. Actually, the 
grooves contributed to breaking up the oil film and thus 
interfered with optimum lubrication. 
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Further economies can be obtained by designing a 
bearing to avoid unnecessary machining operations. Here 
are shown two designs of the same type and size of silver- 
cadmium bearings. The design to the left was the original. 
The design to the right is the same bearing redesigned 
by engineers of Federal-Mogul Corporation in order to 


simplify its manufacture and reduce its cost, 






HERE IS THE SAME BEARING with grooves A and B 
omitted. They were unnecessary because the chamfer at 
each end of the bearing served the same purpose, namely 


to distribute the oil axially. The omission of the grooves 
A and B cut the costs correspondingly. 
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High-Strength 


Core \-Belts 


Allow Smaller Sheaves 


NOT ONLY is there a direct cost savings in the fewer belts 
required when steel-core, Nylon-core and ravon-core 
V-belts are used, but there are perhaps even larger savings 
bcause of the smaller sheaves. 

Shown here is a comparison of the driving sheave when 
5 standard A Section fabric core V-belts are replaced 
by 2 Steel-core B section V-belts, as used by Warner & 
Swasey Company on one of their turret lathe drives. 
This same type of steel cable V-belt is used by Warner & 
Swasey for the drive of the rapid traverse on their saddle 
type turret lathes wherein the double V-belt has been re- 
placed by a single steel cable V-belt. 

Nylon core V-belts, maximum pull capacity 40 percent 
higher than that of the conventional belts and equal to 
that of the steel core V-belts, are much more resilient and 
therefore preferred for shock-load conditions or where 
smooth operation is of prime importance. National Acme 
Co. uses them on 95 percent of the V-belt drives on auto- 


5-std A” section 
beits 


2- steel core "8" 
section beits 


Improvements 
and Sovings 


Smaller driving 
and driven sheaves 


Shorter motor shoft 
overhang 


Lower moment of 
nertiao enables 
faster start-stop 
and reverse 


Lower cost of 
be/ts and sheaves 








MACHINE ELEMENTS 


REPLACING the 5 standard A section V-belts with 2 steel 
matic screw machine. Warner & Swasey use them on their «ore B section belts not only reduced the cost of the drive 


Electrocvcle turret lathe but also resulted in many improvements such as noted here. 


Fash Welders 
of Compact Design 


DEPENDING upon the nature of the service for which the 
machine is to be used, the speed reductions required in 
flash welders range from 30 to 1 up to 60 to 1. This speed 
rate can be further modified through the use of a variable 
speed transmission. The design problem is to achieve the 
required speed reduction in an extremely small space. 

Several of the manufacturers of high speed flash welders 
are using Cone-Drive reducers in combination with a 
Reeves drive to achieve the necessary speed reduction and 
flexibility. On most flash welders the center distance on 
the Cone-Drive reducer has been 3 in. or 4 in. although 
5 in. reducers are used in the largest models. 


THE CENTER DISTANCE in this speed reducer is only 
3 in. The largest center distance would require a corre- 
spondingly increased size of welder housing with corre- 
sponding increased costs. A Reeves drive makes it possible 
to adjust the speed of operation. 
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A 2 HP MOTOR, barely able to accelerate the original 
machine, now handles 25 percent greater capacity at a 6 
percent speed increase because of the addition of a mer- 
cury type slip clutch. The former 60 percent overcapacity 
for starting loads is no longer necessary. Recording watt- 
meter charts for comparable runs with and without the 
mercury clutch showed that use of the clutch limits the 
current input, avoids cycling on the starting relay, and holds 
the motor speed steady while the load is accelerated. Re- 
design and manufacture of this heavy duty drycleaning 
machine were done by the Manitowoc Shipbuilding 
Company. 
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KNITTING MACHINE has 103 points of lubrication. Be- 
fore adoption of the automatic lubricating system visible 
in this picture, each point required individual attention. 
The services of an oiling crew were a major part of the 
machine's maintenance costs. Production was affected also 
since machine was shut down during lubrication. 


INJECTORS are independently adjustable to deliver exact 
quantity of lubricant required for each bearing. The lubri- 
cant pump is air-motor driven and operates on a two-hour 
cycle. A time clock control panel regulates operation of the 
system. Reduced bearing friction resulting from the im- 
proved lubrication led to an 18 percent saving in power con- 
sumption. The Lincoln Engineering Company of St. Louis 
manufactures the system used on this kr.itting machine. 


Mercury c/u 
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THE MERCURY 
CLUTCH, made by 
Mercury Clutch Div., 
Automatic Steel Prod- 
ucts, Ine., is of the in- 
ternal expanding type, 
with six segmented 
shoes engaging the 
inner surface of the 
ground Meehanite 
drum. The clutch rotor 
is built into a duplex 
clutch. assembly, which 
is mounted to take a 
V-belt drive. 

Under rotation a 
small quantity of mer- 
cury sealed within the 
clutch builds up a hy- 
draulic pressure that is applied directly to the friction 
shoes. This force varies as the square of the rotational 
speed. Springs in the clutch oppose the centrifugal force 
of the mercury, and thus control slippage so as to hold the 
motor at optimum speed, 1,450 rpm in this case, during 
the acceleration. As the cylinder approaches running speed, 
the clutch engages solidly for the remainder of the cycle 
without slippage. 


Courtesy Mercury Cleaning Systems, Inc. 


Simplify Construction 
and Speed Operation 


CONSTRUCTION of a 
Fawick Airflex clutch 
type is shown. The tube 
of rubber and cord con- 
struction is perma- 
nently bonded to the 
steel rim. Friction shoe 
assemblies, held in 
place by shoe pins and 
lockwires, are actuated 
by introducing com- 
pressed air into the 
tube. The clutch can be 
engaged with any de- 
gree of grip desired. 
Release of air insures 
complete mechanical 
disengagement so that 
there is no undesirable i -: 
drag. When in release 
position, the open air space between drum and friction 
shoe assemblies minimizes wear, heat and noise 

By regulating air pressure within allowable limits (max. 
110 psi) the torque of the clutch can be accurately con- 
trolled on power press installations, Thus damage to dies is 
avoided if the press is accidentally double-sheeted. Natural 
resilience of the rubber tube provides automatic compen- 
sation for wear of friction blocks. The clutch produces no 
side thrust, thus eliminating abnormal flywheel bearing 
wear and costly bearing replacement. Lubrication and re- 
placement of small parts is not required. 
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AIR OPERATED FRICTION CLUTCHES need no link- 
ages, levers, bearings or lubrication. Their fast action re- 
duces the time required for application and disengagement. 
Control and adjustment are extremely simple. Punch press 
applications, such as this Cleveland Punch and Shear Works 
power press, have obtained up to 80 percent of the con- 
tinuous cycle speed with single operation, thus realizing 
more pieces per hour. One plant using 25 presses with 
Airflex clutch and brakes has saved over $12,000 annually 
on maintenance costs. 








Cost of A-C Motors 


MAJOR FACTORS affecting the cost of a-c squirrel-cage 
induction motors are rated capacity, operating speed, 
type of enclosure, and in some instances, operating volt- 
age — but not necessarily in that order. The effect of each 
is as follows: 


Capacity: For integral hp units, a one hp motor is the 
most expensive on a cost per hp basis. As shown in Fig. 1, 
the larger is the rating. the lower is the unit cost. 

Were fractional hp types included, their relative cost 
would be off the curve. For example, the present list price 
for a *4 hp, open, squirrel cage, 1,200 rpm motor is about 
$65. The list price of a 1'2 hp unit of the same type and 


FIG. 1 — Effect of motor capacity on cost per hp of 1,800 
rpm, squirrel cage, ball-bearing motors designed for two or 
three phase operation on 208, 220, 440, or 550 volts. Per- 


+ 


Explosion proof, fan cooled 


Relative cost, percent 





for operation at the same speed is approximately $80. 
The *4 hp unit costs $86.80 per hp, while the 1*2 hp unit 
costs but $53 per hp. 

Curves for motors operating at synchronous speeds 
other than 1,800 rpm are of the same general shape as 
the ones shown. The same is true for d-c motors, the cost 
per hp of which is approximately two or two and one-half 
times that of squirrel-cage motors in corresponding 
ratings and enclosures, Fig. 3( 4). 

Thus, it is apparent that using one large motor instead 
of several smaller motors to drive a number of machine 
elements may result in a considerable saving, even when 
the cost of connecting drives is included. On the other 
hand, a cost analysis may show individual drives to be 
more economical, regardless of the higher cost of the 
motors. 


Speed: The higher the speed — up to 3,600 rpm — the 
lower the unit cost, as shown in Fig. 2 parily because 
frame size is proportioned to speed for a given horsepower 
rating. The same frame size is required for a 5 hp open- 
type motor operating at 900 rpm as for a 10 hp open unit 
operating at 1,800 rpm. The equivalent frame in a 3,600 
rpm unit would be rated at 15 hp. The approximate space 
factor for a 7/2 hp, 60-cycle, protected open motor, com- 
puted by figuring the number of cu in. of the smallest 
rectangular box in which the motor could fit, is given in 
the following table. The value obtained for the frame of 


centages based on cost of 1.0 hp, open type motor, Curves 
for motors operating at synchronous speeds other than 1,800 
rpm are similar in form, as also are curves for d-c motors. 


+ 


+ 


Fully enclosed, fan cooled + 


+ 


Splash proof 





1 
7? 


Motor rating, hp 
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a 3,600 rpm motor (No. 254 frame) was assigned a 
value of 1.00. 
Synchronous Speed 


NEMA Frame Space Factor 


3,000 254 1.00 
1.800 284 1.22 
1.200 324 1.70 

900 326 1.92 


See NEMA Motor Standards, PRopucT ENGINEERING, 
March 1949, for other comparisons. 

Aside from initial cost and size, there is another im- 
portant factor to be considered when choosing motor 
speed for a given application, and that is the matter of 
economy of operation. Higher speed machines have a 
higher efficiency and power factor than lower speed ma- 
chines of otherwise identical rating and type. As an ex- 
ample, a 15 hp motor operating at 1,800 rpm has a full- 
load efficiency of 87.5 percent and full-load power factor 
of 80 percent. The difference in power factor alone may 
be a reason for using the higher speed motor with some 
form of speed reduction. 

In many instances where a low driving speed is re- 
quired, it is often more economical to use a high speed 
motor with some form of speed reduction rather than a 
low-speed motor with low efficiency and power factor. 

If a wide speed range is necessary with a-c current, com- 
mon practice is to use a d-c motor and either electronic 
or rotary converters —so called adjustable speed drives. 
For one horsepower drives and higher, the cost of variable 


FIG. 2— Effect of motor speed on cost per hp of open, 
squirrel cage, ball-bearing motors designed for two or three 
phase operation on 208, 220, 440. or 550 volts. These 


TeTo] 





Motor cost, percent 





ELECTRICAL EQUIPMENT 


speed as achieved by rotating converters is definitely 
lower than variable speed as achieved electronically. As 
the horsepower rating increases, the difference in cost 
between the two methods becomes greater and greater. At 
one horsepower, the cost of electronic variable speed is 
roughly 15-20 percent more than the cost of a rotating 
converter and d-c motor; at five horsepower, the cost is 
about 50-60 percent greater. For fractional horsepower 
ratings, the cost is in favor of electronic conversion. Rela- 
tive costs of a-c and d-c adjustable speed ard constant 
speed motors is shown in Fig. 3 (B). 


Type of Enclosure: lt might be expected that the more 
complex the enclosure becomes, the more the motor cost, 
and this is generally true. Still an enclosed non-venti- 
lated motor is more expensive than a fan-cooled explosion- 
proof type—a larger frame being needed to radiate heat 
and maintain the temperature rise at 55 C or below 
which might be classed as an exception to the rule. 

Besides cost, there is another reason why the simplest 
type of enclosure should be specified, if possible: Space. 
A one hp motor is built in a 203 frame for all four types 
of enclosures; in other words, for small hp ratings the 
mounting space required for the motors does not increase 
greatly in going toward an enclosed fan-cooled motor. 
For ratings of 25 hp and above, the space required in 
changing from an open to an enclosed fan-cooled motor 
increases a little more rapidly. This difference becomes 


curves should not be construed as being continuous: Stand- 
ard motor speeds are indicated on the horizontal axis. Per- 
centages based on cost of 1.0 hp, open, 1,800 rpm motor. 


1200 


Motor speed,rpm 
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greater as capacities are increased to 
50 hp and above. 

Voltage: Standard voltages for 
squirrel cage motors are !10, 208, 
220, 440, 550, and 2.300 volts. Uses 
for the 2,300 volt units in the equip- 
ment field are limited, and therefore 
the fact that units designed for such 
operation are more expensive than 
those designed for the lower voltages 
is not of great interest. No cost dif- 
ferential exists in motors built for 
operation on the other voltages. 

Besides these four factors, the type 
of mounting and type of bearing may 
have an effect on cost. Consideration 
should be given to added costs in- 
volved when specifying other than 
standard foot-mounted 
recently adopted standard mounting 
flange is the NEMA Type D, super- 
seding the NEMA Type B. Motors 
with special flanges or special ma- 
chined bearing housings may be ob- 
tained at a price comparable to that 
of a Type D flanged machine. The 
cost of a Type D flange-mounted 
motor is the same as that of a motor 
having special machining of a stand- 
ard (not flanged or face-type) hous 
ing for a given type and rating, shown 
in Fig. 3(C). This is in the NEMA 
standard frame sizes, of course. In 
machines built on frames larger than 
NEMA 


standardized flange mounting. each 


standard sizes, there is no 
manufacturer apparently having his 
This is 


primarily because there is little de- 


own standard dimensions. 
mand for flanged motors in the larger 
general purpose sizes. These flanged 
motors may also be obtained with 
feet at slightlv less cost. 

The vertical solid shaft motor is 
slightly higher in cost than a flanged 
motor of the same rating, taking into 
the 


flange, the omission of feet and addi- 


consideration additions for a 
tion of protective cover over the upper 
end, or bearing housing. In the case 
of high-thrust requirements, further 
additions must be made depending on 
the amount of thrust and type of bear- 
ing construction. 

Whether the motor is a sleeve or 
ball-bearing type has little effect on 


cost in the lower horsepower capa- 


136 


motors. The 





COMPARATIVE COST OF A-C AND DC MOTORS 


A-C 100% 
2hp 
A-C 100% 
15 hp 
D-C 255% 
A-C 100% 
50 hp 
A-C 100% FIG. 3A 
200 hp 


D-C 


174% 


RELATIVE COST OF ADJUSTABLE SPEED MOTORS 


Squirrel coge 


(constant speed) 100% 


Wound rotor 
(50% reduction) 


Constont speed D-C 
(2:! speed ronge) 


Adjustable speed 
D-C 


VARIATIONS 


Foot mounting 
D flonge mounting 
Mochined mounting 


Vertical mounting 


cities; for an open, squirrel cage 
motor operating at 1,800 rpm, there 
is no differential in cost between a 
ball-bearing and sleeve bearing motor 
up to 125 hp. Above this capacity, a 
sleeve bearing unit is about 5 percent 
less. However, the differential varies 
with speed and with type of enclo- 


Data courtesy: 


| 


227% 


FIG. 3B 
257% | 


437X 


IN COST WITH TYPE OF MOTOR MOUNTING 


100% 


alin FIG.3C 


31% 


sure: At lower speeds, the differential 
exists at lower hp capacities, as for 
example, at 75 hp for a 900 rpm 
motor. (It should be realized that the 
above conclusions are based on av- 
eraged prices from different manu- 
facturers, and that the curves also rep- 
resent averaged values. ) 


Westinghouse Electric Corporation 
Reliance Electric and Engineering Company 
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POWER Losses resulting from pulsating loom load cycle 
are reduced by increasing WK? of motor by means of 
an integral flywheel. Increased flywheel effect reduces 
variation in motor speed throughout the operating cycle. 
Frame sizes are smaller and initial cost is less than for 
equivalent general purpose low inertia motors. 

Design of the high inertia loom motor is the result of 
an exhaustive testing program conducted by engineers of 
the General Electric Company, with the cooperation of 
textile machinery manufacturers. 


The curves in Fig. 2 indicate the nature of the com 





FIG. 1—Three point suspension squirrel cage induction 
motor with flywheel on outboard end mounted on a loom. 


FIG. 2— Analysis of torque components comprising a loom 
load in one revolution of loom jack shaft. 
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ponent torque loads demanded in one revolution of a 
loom jack shaft. The driving torque, as shown in Fig. 3, 
is supplied in varying amount from two sources: (1) The 
motor, and (2) the inertia or flywheel effect of the revolv- 
ing and oscillating parts of the system. 

Addition of WK? always reduces the amount of load 
on a motor when supplying a pulsating torque demand, 
it also reduces motor losses and variations in speed. Curve 
in Fig. $ shows how losses of a motor of given design 
decrease as WK2 at the motor rotor is increased. The 
amount of reduction is appreciable, but the rate of gain 
diminishes as the WK? added becomes greater. 

Reduction in losses is so great that often a motor size 
can be reduced one whole step and still satisfy the require- 
ments of good motor application. 

Another advantage of a flywheel on the motor shaft is 
that 1,200 rpm motors may be substituted for 1.800 rpm 
motors without suffering an increase in speed variation. 
This choice is not possible with conventional motors 
because the effective motor rotor W K?, which varies with 
the square of the motor speed, is appreciably less when 


lower speed motors are used. 


A- Total torque requirement 
^ B- Delivered by motor (electric) 
C- Delivered by flywheei 


Torque 





Loy position (degrees) 


FIG. 3— Torques delivered by motor and by flywheel in 
driving a loom through one load cycle. 


FIG. 4—Effect on loom motor losses of adding increasing 
amounts of W K? to motor rotor. 
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Naturable Reactor 
Controls 
Charger Output 


By ADDING A SATURABLE REACTOR and a small copper-oxide 
rectifier to the Rectox automatic battery charger, West- 
inghouse stepped up the product’s performance but not 
its price. Cost of the added equipment was partially offset 
by elimination of need for expensive tapped-secondary 
power transformer. New design permits use of standard 
type transformers instead. 









Power 


transformer 


OLD CHARGER 


TWELVE SECONDARY CIRCUITS and large terminal 
board made wiring of old charger a costly item. Economies 
of new design justify use of 230/460 volt transformer pri- 
mary. Flexibility of unit is thus increased over old charger 
which was suitable for only one line voltage. 


Auxiliary 
rectifier 


"E f Saturable 
| AS Ln lao kee 


Power 
transformer 





tne 


NEW CHARGER 


HE. 


OUTPUT VOLTAGE is adjusted by turning potentiometer 
dial in place of changing taps as previously. This provides 
infinite number of steps between minimum and maximum 
output voltage. Voltage variations in old charger were 
limited by number of taps. 


Contro! È 
rectifier. High rate adj. 
Low rate adj. 


Contro! 
relay contacts 


rectifier 


Soturoble 
reactor 


—— 


Power transformer 





SINCE SATURATION OF REACTOR is function of input 
voltage, fluctuations in line potential are automatically 
compensated for. Reactor also controls the final or low 


rate charge previously accomplished through energy-wasting 
resistors in output line. 
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Larger 
‘ontrol Mii: = 
‘abinets 


Can Save Money 


USUALLY COST DECREASES with size 
but control cabinets of larger size 
might reduce wiring costs to such an 


extent that the final total cost is less. 4s DESIGNED ORIGINALLY, the cab- MERELY THE ADDITION of 314 in. 
This was the experience at Warner & inet was so narrow that it was a long width made possible better spacing 
Swasev Company in the design of the time-consuming job to install and wire of the units and less crowded wiring. 
x t 11 p the control units. Servicing these con- The cost was reduced 25 percent, 
control cabinets for their sixteen inch trols was correspondingly inefficient which more than offset the increased 
Electrocycle turret lathe. and costly for the customer. cost of the wider cabinet. 


Integrally 
Mounted Motor 


THE DRIVING MOTOR in the Thompson horizontal-spindle 
toolroom grinder is mounted integral with the wheel head. 
Since the motor spindle is coupled directly with the grind- 
ing wheel spindle, vee-belt drives or other methods of 
transmitting power to the wheel spindle are completely 
eliminated. Full power is obtained from the motor, no 
vibration is transmitted to the head, and the entire spindle 
assembly, including the motor, can be dynamically bal. 
anced as a unit. No hinge plates or other means of take-up 
or adjustment are necessary. This design is cheaper in 
cost than when the motor is separate from the head. 


GRINDING WHEEL 
HEAD showing outline 
of integrall; mounted 
Robbins and Myers mo- 
tor. Ventilation of the 
motor is obtained by a 
fan mounted on the 
spindle at the rear of 
the motor. The air is 
drawn into the head 
through parts that reach 
front end of the motor. 





THREE TYPES of bearing construction for wheel heads: 
Sleeve bearings, 4, with precision rear bearing, sleeve bear- 
ings B with precision intermediate and rear bearings, and 
all ball-bearing C. The ball-bearing spindle mounting is used 
with all two-speed motors, which are 3 phase, 60 cycle 12 
hp units for operation at 1,800 and 3,600 rpm. The motor 
is foot-mounted, 
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mM 


INSTANTLY REVERSIBLE single commutator a-c motor. 
Although the initial torque rating is somewhat lower than 
with a motor having a double wound armature or a conven- 
tional double-slot rotor, it is ideal for the applications pre- 
viously listed and does have as great a torque per ampere as 
capacitor start motors. Another advantage is said to be less 
maintenance because of capacitor failure. 


For Fractional 
Horsepower Motors 


A NEW SIMPLIFIED ROTOR SLOT developed by 


neers of the Leland Electric Company, Dayton, Ohio, has 


engi- 


resulted in the production of a single-phase, instantly 
reversible, single commutator a-c motor with much the 
same operating characteristics as a double commutator 
motor and at a price competitive with a capacitor type 
reversible motor—or about 15 percent over the cost of a 
standard single phase, open type, continuous duty unit. 
Reversing is accomplished by a single-pole double-throw 
switch. 
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TYPICAL PERFORMANCE CURVE of fractional horse 
power 115 volt, 60 cycle, 1725 rpm single phase RL motor. 
Starting torque is over 300 percent of full load torque. The 
motor can be operated on a 50 percent duty cycle, but not 
over 30 minutes continuously at no load or full load. 


Designated as Type RL, these motors are designed for 
plugging operation. The stator is wound with one primary 
and two auxiliary windings, one for each direction of 
rotation. Dynamic braking is inherent when the motors 
are driven above synchronous speed. Installation cost is 
somewhat less than with capacitor start reversible motors, 
which require a double-pole, double-throw or triple-pole, 
double-throw switch to accomplish the reversing. 

Capacities of these 4-pole motors are 44, 44, 1⁄4, 1% and 
34 hp, 115 or 230 volts. Applications are in equipment 
such as small cranes and hoists, railroad gates, machine 
tool chucking or positioning devices, and other equipment 
in which a high starting torque instantly-reversible drive 
is a fundamental requirement. 
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ViBRATORS often provide less costly con- 
version of d-c to a-c current than dyna- 
motors when current consumption is not 
According to. P. R. Mallory & 


Company. they are being applied on 


high. 


automobile radios, 
heater igniters, fluorescent lighting for 
buses, and "push-to-talk" transmitters. 


[NSTALLATION AND INSPECTION are sim- 


140 


automobile gasoline 


plified with the new solenoid contactors 
and starters designed by engineers of 
the Ward Leonard Electric Co. Connec- 
tors for line and load circuit connections 
are built-in and solderless. Resistance to 
current flow is thus held to a minimum 
and possible failures caused by exces- 
sive heating are effectively reduced. 
Since each connector is built in the 
contact post. separate solder or solder- 


less lugs are not needed. Instead of at- 
taching line and load leads to lugs, 
which in turn are usually fastened to 
contact posts, the leads are simply in- 
serted in the connectors and then 
clamped with a screw. 

Size 2 contactors and starters will take 
wire sizes from No. 14 solid to No. 4 
stranded, and Size 3 units wire sizes 
from No. 12 solid to No. 00 stranded. 
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AN INTERNALLY MOUNTED eddy current clutch is a simple 
and practical answer to many long-standing drive prob- 
lems requiring adjustable speed with an alternating cur- 
rent power source. 

The Louis Allis Ajusto-spede, as shown in the phan- 
tom view, is a standard a-c motor which delivers its power 
through an electro-magnetic clutch without mechanical 
contact between driving and driven members. The output 
speed is governed through electronic control and is con- 
tinually monitored by a pilot governor. Speed regulation 
is approximately + 0.5 percent at top speed. 

This flexible unit can supply smooth, quick starting or 
stopping and may be supplied with additional features 
such as inching, threading, multiple speed control, and 
an eddy current brake. Typical load performance curves 
for a 5 hp unit are shown. 

An Ajusto-spede driving the wire coating extruder 
| shown in the illustration enables the adjustment of speed 
| to compensate for variations in temperature and plasticity 

of the coating material. The close speed regulation pre- 





vents waves or ridges in the finished product. 
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lome Fan Redesign Reduces Cost 


COST REDUCTIONS ACHIEVED through 
redesign of 10 in. home fan enable 
General Electric Company to better 
meet competition. Objectives in rede- 
sign were to reduce the number of 
component parts, to speed up assembly 
operations, and to improve appear- 
ance and performance. Substantial 
overall cost reduction resulted from 
refinements in design of all parts to 
obtain savings in materials and manu- 
facturing operations without sacrific- 


ing product quality. 
New fan has no protruding parts 


on which dust and lint might collect. 
Oscillating mechanism is inclosed and 
placed in motor casing between arma- 
ture and fan. Smooth contoured back 
shell offers little resistance to air flow- 
ing to suction side of fan. 

Fan support is rolled steel, 
( shaped, and slotted for tilting ad- 
justment. Support is fastened to base 
with a screw and wing nut. For wall 
mounting, the support and base can 


be reversed Support is designed se 


that it may also be mounted on a 
telescopic tubular pedestal 

All main components are designed 
for straight line assembly operations, 
with the aluminum die cast gear case 
as the supporting unit. Self tapping 
screws fasten the motor stator to the 
gear case, the back shell to the stator, 
the cover to the gear case, the guard 
assembly to the gear case, and the 
hanger plate to the base. 

A snap ring retainer and a washer 
at the outboard end of gear case posi- 
tions the shaft in the assembly. Thrust 
from fan is taken by thrust washers 
at motor end of gear case. 

Fan is attached to shaft with a 
molded rubber hub to absorb noise 
producing vibrations. Fan guard is 
spot welded to a stamped steel cup 
shaped end cover. 

Induction motor is a new design 
shaded pole type with two piece stator 
construction for rapid assembly of 
pre-wound and formed field coils. 
Parts are amply proportioned to dis- 
sipate heat to air stream flowing 


through interior of fan shell. Rotor of 






motor is die cast in aluminum alloy. 

Aluminum die cast gear case con- 
tains the lubricant reservoir. A 
stamped steel cadmium plated cover 
seals the lubricant in the reservoir; 
cover is attached with self tapping 
screws. Ends of gear case casting are 
line reamed and fitted with self lu- 
bricating bronze bushings. Journal 
portions of the shaft are machined 
with right and left hand spiral 
grooves to pump oil back into the 
reservoir, thus preventing oil seepage 
at outboard end of bearings. 

Oscillator gearing and linkage are 
totally inclosed in gear case reservoir. 
Drive consists of a worm, cut in mo- 
tor shaft, meshing with a plastic im- 
pregnated fabric worm wheel. 

Sack shell is fastened to motor and 
gear case unit with a self tapping 
screw. Molded slot in back shell al- 
lows entire assembly to be shoved 
over the swivel stud. 

Back shell and base are molded 
phenolic plastic, Felt inserts in base 


prevent scratching of surfaces. 


| Cadmium plated 


i 


Molded rubt 





Die Cast Aluminum 


Molded Plastic Back Shell 
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Gearcase 





Totally inclosed 
oscillator and 


Finger switch 


Plastic molded 
back she 


Motor stator 
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Projected Television — 
Motion Picture Size 


ENIGMA OF TELEVISION ENGINEERS is 
the public demand for larger viewing 
screens but lower cost in television 
home receivers. The larger the cathode 
ray tube becomes, the greater becomes 
the cost, not only of the tube, but also 
of the electronic circuit and the cab- 
inet, the latter because a stronger unit 
is required to support the tube. 

The solution proposed by North 
American Philips is a projected im- 
age from a high-voltage, miniature 
(22 in. dia.) cathode-ray tube. The 
projection system, which is a modi- 
fication of the Schmit optical system 
developed in Europe, yields a 20 in. 
diagonal picture of some 200 sq in. 
on television receivers. A more recent 
development is a receiver that projects 
an image up to 1,728 sq in. (3 x 4 ft) 
on a motion picture screen. 

Advantage of the system is that a 
cathode-ray tube having a view area 
of 200 sq in. costs between 600 and 
700 percent more than the miniature 
tube used by Philips; as a matter of 
fact, the cost of the entire projection 
system is less than the tube cost alone 
of a 20 in. cathode ray tube. And as 
previously mentioned, the low weight 
of the system makes possible the use 
of a light weight cabinet. 

The system known as Protelgram 
is being made available to qualified 
manufacturers for incorporation in 
television receivers of their own de- 
sign. Other uses anticipated at present 
are for monitoring television broad- 
casts and for projecting oscillographic 
patterns for more detailed examina- 


tion in classrooms. 


OPTICAL SYSTEM consists of concave 
and flat mirrors and a corrector lens. 
The image on the face of the 2!5.in. 
cathode-ray tube is reflected from the 
concave mirror to the plane mirror, 
which is inclined at a 45 deg angle. 
The image then passes through the 
corrector lens to the cabinet mirror, 
which “folds” it and throws it on the 
viewing screen. 
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Viewing screen 


Corrector lens 


Concave mirror 


Plane mirror 


ACTUAL PHOTOGRAPH of projected 
television pictures of 200 sq in. in a 
home receiver, right, and of 1,728 sq 
in. on a motion picture screen. The re- 
ceiver for the latter image is at front, 
left. Both cabinets use the same basic 
projection system, 


OPTICAL BOX and projection tube 
assembly. The concave mirror, plane 
mirror, and the corrector lens form an 
optical triangle and are factory ad- 
justed. Dimensions of the entire as- 
sembly are 16!2 x 8'5 x 8'5 in. Over- 
all length of the tube is 10!5 in. and 
picture size on its face, 1.4 x 1.86 in. 


Cabinet mirror 


Vertica 


deflection lens 


Horizonta 


Jeflechon lens 





HYDRAULICS 
AND 


PNEUMATICS 


Of Elwell Parker 
Lift Truck 


TWO SMALL HYDRAULIC CYLINDERS rather than one 
are used for the lifting. This construction gives the operator 
better vision and exerts a balanced two-point lift on the 
platform. Roller chains with the upper sprockets rigidly 
mounted on the samy shaft, assure equa! displacement or 
travel for the two sides of the lift, thus making it impos- 
sible for the table to twist and jam. 


FORMER DESIGNS of Elwell Parker trucks used a geared 
mechanical hoist for the lifting and tilting. In this latest 
model F 26T 2,000 Ib telescoping upright pallet handling 
truck, the raising and tilting is done hydraulically. An elec- 
tric motor driven pump supplies the hydraulic power. The 
tilting cylinder is beneath the main frame. The upward 
travel of the table is twice the stroke travel of the piston. 


HYDRAULIC SYSTEM of the Elwell Parker type F26T— 
2,000 Ib telescoping upright pallet handling truck. Cylin- 
ders were designed large enough so that the hydraulic work- 
ing pressure never exceeds 1,200 psi. This relatively low 
working pressure minimizes possibilities of trouble in the 
flexible connections, gaskets and packings. Seamless steel 
tubing is used for cylinders and piston rods or plungers. The 
uniform flow valve is simply a drilled choke that effectively 
serves as a metering valve to limit the rate of travel, up 
or down, of the table. 





IH 
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HYDRAULICS AND PNEUMATICS 


‘nel Mounted Units Cut Cost 
Reducing Assembly Time 


As A STATEMENT of principle, it is 
easier and quicker to assemble at the 
bench many small pieces into a pack- 
aged unit. Handling such assemblies 
on the floor slows progress, involves 
too many pieces to allow efficient oper- 
ation and ties up too large an area of 
assembly space. 

These considerations brought about 
more extensive use and further devel- 
opment of the unit control panel con- 
cept. In such panels all of the pneu- 
matic or hydraulic control elements 
are assembled into one unit on the 
panel face of which are mounted all 
the indicators and controls involved. 

The Logansport Machine Company 
panel mounted R.F.L. Unit shown 
here is an excellent example of the ap- 
plication of the unit control assembly 
to pneumatic circuits. Similar panels 
have been developed for hydraulic 


circuits. If the piping connections to 


Fluid Coupling 


ADDITION of a double-acting hydrau- 
lic coupling to the horizontal drive 
transmission on motor driven hoists 
has enabled engineers of Robbins and 
Myers, Inc., Springfield, Ohio to im- 
prove the performance of the units, to 
substitute a squirrel cage a-c motor 
for the slip-ring motor previously 
used, and to simplify the motor con- 
trols. The coupling cushions the start 
and prov ides a stepless range of speed 
acceleration from zero to maximum, 
and by joging the start button, a fairly 


even speed can be maintained. 


HOIST ASSEMBLY showing trolley 
travel motor controls mounted on the 
frame. Less space is required for 
mounting of the controls, wiring is less 
complex, and the control is easier to 
assemble and maintain. 
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Air pressure 


Xj (drain) mounting holes 
9, ! |o A * | 0$ shown 
Lüxenaf SE 


All pipe ports $ PT 
unless otherwise noted 


Filter cover 
Ov flow regulator 


Ou filler plug 


Aur pressure goge Water drain volve 
Oil level sight gloss 


the element incorporated ia this unit sy with many possibilities for leakage. 
were made in the conventional man- All these difficulties are avoided by 
ner the structure would be expensive applying the controls as a packaged 
to assemble, hard to service and clum- unit ready for panel mounting. 


on Motor Driven Hoist 
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HYDRAULICS AND PNEUMATICS 


lyra ulic (ccumulators Reduce Power Requirements 


IN ADDITION to reducing the cost of welding machines by — 1. Pressure is constant during welding operation. 
making possible the use of small pump and motor units, — 2. Line leakage is compensated. 
A. L. Williams, chief engineer of Federal Machine & 3. Quick-acting because accumulator is practically fric- 


Welder Company, reports that hydro-pneumatic accumu- tionless. 
lators reduce work spoilage, assure uniform welds and 4. Low maintenance cost because accumulators have no 
reduce maintenance costs. moving or sliding parts. 

New design of the Federal flash welder hydraulic circuit — 5. Accumulator units of large capacity are compact, thus 
includes a specially designed valve block that contains a space required for installation is small. 


flashing control valve, a blocking valve, and an upset con- — 6. Pressure drop is low over a wide capacity range. 
trol valve. The capacity of the accumulators is sufficient 
for operating the upset cylinder quickly during the fusion 
portion of the cycle. Accumulators are loaded during 











stand-by time and also during periods of the operating 


















cycle when oil requirements are at a minimum. This de- Solenoid 
: , 
sign makes possible the use of a small pump and low horse- Pilot valve No! mounts 
. . i tl th 
power motor unit, and a sump tank of small capacity. n 
en : ’ blocking volve 
With accumulators and the new flashing control valve, E. Pio? 
. . . When solenoid A of 
operating speeds are faster and heavier materials can be pilot valve No.! is valve 
j No 
welded. Other advantages are: energized the blocking 
vo/ve is open 
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HYDRAULIC SYSTEM for a Federal flash welding machine 
includes a pump and motor unit to operate two clamping 
cylinders, to fill the hydro-pneumatic accumulator, and to 
advance the upset cylinder slowly for the flashing opera- 
tion. This movement is controlled by the Servo valve, 
which is timed by cam and mechanical linkage. At the end 
of the flashing period, a limit switch permits the booster air 
cylinder to open the Servo valve completely so that full 
pump capacity is delivered to the upset cylinder. The limit 
switch simultaneously opens dump valve A to allow the 
accumulator reserve to flow into the upset cylinder, thus 
getting a quick upsetting motion. 

The pump and motor unit need be only large enough 
for clamping and flashing operation requirements, and 
during off time to reload the accumulator. 

Without accumulator and dump valves A and B, a much 
larger pump is needed to obtain speed in forging. 
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Hypro-PNEUMATIC accumulators, for supplying hydraulic 
pressure to loading cylinders on sugar rolls, are reported 
by Joseph N. Edwards of the Joseph N. Edwards Company 
to be saving the sugar industry many tons of iron and steel 
formerly used as ballast for loading accumulator rams. 

Replacing large steam-driven pumps with small pump 
and motor units, remotely controlled by finger-tip switches, 
has simplified expensive manifolding and piping. 

Previous to the installation of the hydro-pneumatic accu- 
mulators, the rolls used to wear unevenly. Frequently dur- 
ing the short crushing season the crushers had to be stopped, 
the rolls removed and their surfaces machined. It is re- 
ported that the hydro-pneumatic accumulators have elimi- 
nated costly shut-down periods, and increased glucose 
extraction from 85 to 97 percent. 
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UPSET CONTROL END of a Federal flash welding machine. 
To obtain a large reservoir of oil under pressure, four Greer 
two and one half gallon accumulators are included in the 
hydraulic system. 
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HYDRAULICS AND PNEUMATICS 


lIvdraulic Vibrator Simpl 
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Link-Belt Feeder-Üonvevor 


HERE ARE SHOWN the successive steps in the development 
of the latest model of Link-Belt Hydra-Flo Vibrating 
Feeder-Conveyor. In this type of conveyor the vibration of 
the trough causes the material to travel. In the original de- 
sign the trough was vibrated by a motor driven eccentric 


HERE IS THE FINAL DESIGN 
of the Link-Belt Hydra-Flo Vi- 
brating Feeder-Conveyor. The hy- 
draulic unit is shown between the 
motor and the trough. It is di- 
rectly connected to the trough 
and is driven by an electric motor 
through a V-belt. The hydraulic 
unit imparts the adjustable stroke 
back and forth motion by the 
arm linkage on which the trough 
is mounted. 


IN THE ORIGINAL Heavy-Duty Oscillating Feeder-Conveyor 
drive an electric motor with a Link-Belt Electro-fluid unit 
drove the oscillator through V-belts. The eccentric mechan- 
ism was mounted on roller bearings and the connecting rods 
were an assembly of castings and flame-cut plate. The motor- 
electric fluid coupling unit was mounted on a sliding base 
to permit adjustment of the tensions in the treble V-belt 
drive. 

Through the use of the Electrofluid coupling it was pos- 
sible to reduce the motor horsepower size because the con- 
stant torque fluid coupling permitted a gradual building up 
of vibrating speed while overcoming inertia of the unit. 


mechanism. This oscillator drive assembly was then rede- 
signed to simplify it and reduce the costs. The final step 
was the development of a hydraulic vibrator that elimi- 
nated the eccentric linkage entirely and connected directly 
to the trough. 





IN THIS FIRST REDESIGN of the Oscillating Feeder-Con- 
veyor drive many of the elements were greatly simplified by 
using a welded design. Instead of two entirely separate arms 
connecting to the trough, the new design used a single arm 
made up of welded plate. This unit design greatly improved 
the operating characteristics because the two bearings for 
the wrist pin that connected to the trough were held at all 
times in positive alignment. This new design also eliminated 
a great number of bolts and nuts and cut down the assembly 
time. Here again the motor drove the V-belt sheaves through 
a Link-Belt Electrofluid Coupling. To smooth the torque 
applications, a fly wheel was added as shown in phantom. 
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IN THIS SECTION VIEW of the hydraulic vibrator assembly 
is shown the fluid circuit and the manner of operation of 
the stroke adjustment valve. By turning the knurled nut 
shown in the upper left-hand corner, the stroke adjustment 
valve is shifted longitudinally thereby adjusting the valve 
openings. This regulates the volume of fluid that is by-passed 
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Eccentric 


Connection ’ 
to trough a 
E 


and thereby controls the volume of fluid that determines the 
piston displacement. In this way the stroke can be regulated 
from a minimum of 0 to a maximum of % in. A check valve 
between the sump and the high pressure side replenishes the 
working oil. This hydraulic vibrator eliminated the me- 
chanical oscillator drive and decreased assembly time. 
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HYDRAULICS AND PNEUMATICS 


vdraulic Units 
Hor Low-Cost 
Installation 


ConTROL PANEL UNITS which consolidate a number of 
controls into a single package greatly reduce installation 
costs, reduce the number of joints and improve the ap- 
pearance of the machine. Different combinations of on- 
and-off valves, metering valves and directional controls 
are obtainable in such hydraulic control panel units. 
Unitized design of hydraulic controls can also be 
developed by the machinery designer by using gasketed 
hydraulic valves and other elements. These are mounted 
on mounting pads that are a part of the machine frame, 
or on machined subplates that are then bolted to the frame. 


GASKET-MOUNTED hydraulic valves and controls can be 
applied to a mounting pad or a subplate. In either, the 
mounting surface must be flat and smooth to permit proper 
sealing of the O-rings and gaskets. Here are shown a typical 
mounting pad and a subplate. They are almost identical in 


Concealed tubing 
or pipe fitting 


Seals & 
gaskets 


Machine casting 
or sub-plote 


Sectional pion view of 
typical mounting 


inii 


ym 
P delet 


| 
Fa 
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design except that the subplate has extended flanges for the 
cap screws that hold the plate to the machine frame. The 
economies are achieved by the less time required for assem- 
bling the controls to the machine, Also, gasket mounting 
reduces number of screwed pipe connections involved. 


Optional rear hydraulic 
system connections ~ 


Drain connection —- - - 


Hydraulic systems, 
connections 

8 holes 

for mounting 


6 holes 
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Mounting 


4 holes - for circuit 
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HYDRAULIC POWER UNITS, specially designed and built 
for each application, often save a great deal of money. Such 
units are designed to include all the pumps, valves, inter- 
mediate piping, oil reservoir, motors, controls, and all other 
items, In some machines such units are mounted on slides 
or casters so that the whole unit can be disconnected quickly 
and rolled or slid out of the machine. 

Advantages of the custom built hydraulic power units in- 
clude simplified layout, easier accessibility to make operat- 
ing adjustments, all hydraulic units completely inclosed and 
thereby protected and not so easily tampered with. 


1 . * 
Keonomical Hydraulic 
i { { 
e 
. t] { > 
à à à e iy 
Drive for Grind 


THIS EXCELLO PRECISION THREAD GRINDER has a 
variable speed hydraulic work-drive motor. The easily and 
quickly installed flexible Resistoflex hose is good for pres- 
sures up to 1,200 psi, is not subject to corrosion and saves 
considerable costs in assembly, The idler on the V-belt drive 
not only adjusts the tension but also makes unnecessary the 
cost of having variable sheave center-distance to permit put- 
ting on the belt. 


HYDRAULICS AND PNEUMATICS 


Installation time and cost is greatly less than that when 
each hydraulic element must be mounted and connected 
individually. 

Intangible savings include those resulting from receiving 
and handling only one package instead of many pieces, the 
advantages of immediate operation of the machine after the 
unit is installed, and the better appearance of the finished 
product. There s also the advantage of having the undivided 
responsibility of the manufacturer of the power unit for the 
entire hydraulic control system. This is also an advantage for 
the purchaser of the machine. 


POWER PACKS further reduce the time required to install 
the hydraulic system. Conventional “Power Packs” incorpo- 
rate the hydraulic pumps, relief valve, operating valve and 
oil filter all in one unit. Here is shown a Vickers Hydraulic 
Power Pack, which is used extensively on farm machinery 
of all types. Limitation in the application of power packs is 
determined largely by the volume of oil required. If more 
than about 3 pints of oil must be withdrawn from the built- 
in tank of the pack to operate the cylinders, an additional 
auxiliary tank must be installed. 





(ost of Finishes 
on Stainless Stee 


SPECIFYING the correct grade of stainless steel is an im- 
portant consideration in keeping costs at a minimum. An- 
other, and one that materially affects price, is the finish 
that is ordered. 

There are seven basic variations of finish obtainable on 
18-8 stainless steel sheet alone. In addition, however, the 
finish varies considerably between different grades, dif- 
ferent thicknesses and different forms of stainless products. 
For example, chromium stainless steels of the ferritic or 
martensitic type generally have a higher finish in cold 
rolled strip than chromium-nickel types. Also, the higher 
the alloying content, the more the surface is affected by 
heat treatment and scale removal, resulting in a more open 
surface with less reflectivity. 

The lighter the gage, the better becomes the finish. And 
finally. the difference in the form of the material as well 


as the equipment on which it is produced has an effect on 


the finish. A No. 2 finish on 20 gage strip will generally 


show a tighter and smoother surface than on 20 gage hand 
mill sheet, for instance — and the other classifications may 
vary on a corresponding scale. 
The finishes available on the various forms of stainless 
steel are as follows 
Bars 
Hot rolled 
Hot rolled, annealed, and pickled 
Cold drawn 
Ground 
Ground and polished 
Sheets 
No. 1—Hot rolled, annealed, and pickled 
No. 2B— Bright cold rolled 
No. 2D— Dull cold rolled 
No. 4—Standard polish 
No. 6—Standard polish ( Tampico brushed) 
No. 7—High lustre polish 
No. 8—Mirror finish 
Strip 
No. 1—Cold reduced, annealed, and pickled 
No. 2—Cold reduced, annealed, pickled, and re-rolled 
While it is impractical here to list the relative cost of 
all the finish classifications on different forms, types, and 
weight of stock, the accompanying table gives the break- 
down on No. 20 gage, 18-8 stainless steel sheet. From the 
cost differentials given, it is apparent that the specifica- 
tion of too fine a finish may materially increase the cost 
of the product. On the other hand, a better finish on the 
stock may make unnecessary subsequent polishing of the 
fabricated product. 


Classifications and Relative Cost of Surface Finish on 18-8 Stainless Steel Sheet* 


Finish Classifi- 


How Sheet Is Produced 
cation No. 


Hot-rolled to gage, then annealed and 
pickled. 


Annealed and pickled, then cold-rolled 
with bright rolls 


Annealed and pickled, then cold-rolled 
with dull rolls. 


Annealed, pickled, cold-rolled, ground 
and polished. 


Annealed, pickled, cold-rolled, ground 
and polished using pumice, kerosene, 
and oil. 


Annealed, pickled, cold-rolled, ground, 
polished, and buffed. Available in dull 
or bright. 


Annealed, pickled, cold-rolled, ground, 
polished, and buffed using finer grain 
abrasives. Available in dull or bright 
finish. 





Relative Cost of 


Wo. 20 Gage 
Sheet, Percent 


Applications and Remarks 


Used when the greatest possible softness and 
ductility is required—particularly for deep draw- 


100 
ing operations. 





Generally used when polishing is required after 
deep drawing operation — as, for example, for 
cooking utensils 

Finish 2D is slightly softer and more ductile. 


Most popular finish. Used for brake forming or 
roll forming — used for sinks, food equipment and 
textile dyeing equipment. Deep drawing distorts 
finish at corners and may necessitate repolishing. 


Applications requiring "butler finish." Architec- 
tural applications to cut down reflectivity. 


Used where higher lustre and reflectivity beyond 
No. 4 finish are required. 


Very few uses for this finish except for press 
plates in plastic industry and similar applications. 
Sheets sometimes chromium plated when used as 
press plates. 


*Dota courtesy Republic Steel Corp 
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Porcelain Enamel Applications 





ate lt 


RESEARCH AND EXPERIMENTATION by Delco Products 
Division, General Motors Corporation, indicate that low tem- 
perature, 1,300 F, porcelain enamel as a bearing material 
improves the performance and life of switch plates in con- 
denser-start and split-phase fractional horsepower motors. 

Switch plates are about 4 in. long, have circular flanged 
ends about 2!4 in. dia, and are porcelain coated on one side. 
They are centered and spring mounted on the motor shaft. 
Lubricant is carriec to the porcelain surface by means of 
a felt roller. The plate and a centrifugal governor operate 
as a circuit breaker that cuts in the condenser and starting 
field to supply starting torque. When the motor attains run- 
ning speed, this breaker cuts out the booster. 

It is reported that the use of porcelain enamel as a coating 
for switch plates in fractional horsepower motors has in- 
creased «witch life 100 percent and resulted in an improved 
competitive product at relatively no increase in cost, 





Erie Enameling Company 
PORCELAIN ENAMELED STEEL CHUTES are being used 
to transfer garments from one dry cleaning machine to an- 
other. Smooth porcelain surface promotes speed and ease 
of handling, and reduces hazard of tearing garments by 
rough and jagged edges on chutes, Porcelain enamel coating 
on chutes for package moving are an economical addition. 
Cartons slide easily, stay clean, and are not torn by smooth 
surface. 
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Erie Enameling Company 


GRANITIZED PORCELAIN ENAMEL protects stamped steel 
elevator buckets from corrosive action of rock salt. 


* 





- ca lla S. 
Erie Enameling Company 
PORCELAIN ENAMELED SAGGERS, made of steel pipe 8 
in. ID by 18 in. high, used at Speer Carbon Company, have 
a service life three to four times greater than that of saggers 
cut from plain steel pipe. Unit cost of enameled saggers is 
about twice that of the plain steel type, but a 50 percent 
saving in overall cost is achieved by related economies such 
as reduction in welding hours required to make new saggers 
and patch old ones, and the decrease in product loss result- 
ing from sagger failure or from sand sticking to sides of 
saggers. Saggers are containers used to fire carbon parts. 
For firing, the carbon parts are placed in the saggers and 
packed with sand, then heated slowly for five days to 1,500 
to 1,700 F in a gas fired furnace. Under these conditions, 
the plain steel saggers scale and blister, and are not usable 
after ten to fifteen runs. 
The coating used for the enameled saggers matures at 
1,800 F after 15 min, Since maturity is obtained in the sag- 
gers first baking run, the firing requires no extra processing. 


Ja 
^J 
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One Coat 
Porcelain Ename 
lor Appliances 


GOAL OF ENAMELING SPECIALISTS for years has been a 
porcelain glass frit having adhesion characteristics equal 
to organic paint because, while porcelain enamel has su- 
perior wear resistance, its tendency to chip is a decided dis- 
advantage. With the production of special alloy enameling 
steel, that goal seems much nearer to achievement. 

Developed by Inland Steel Company in conjunction with 
the Titanium Alloy Manufacturing Company, and being 
used in quantity by the Appliance Division of the Westing- 
house Electric Corporation, among others, titanium enamel- 
ing steel has the ablity to bond closely with titanium bear- 
ing porcelain enamel. No ground coat is necessary; the 
enamel is applied directly over a flash coat of nickel. Only 
one coat and one firing operation is necessary, and since 
resistance to chippage is a function of porcelain thickness, 
decreasing rapidly as thickness increases, the resulting 
thinner finish is definitely advantageous. Other advantages 
are that the sag resistance of titanium steel at high temper- 
atures is exceptionally good, the tensile strength and hard- 
ness are greater than enameling iron, and the formability 
is approximately the same. 

All tops for Westinghouse electric ranges are made of 
titanium steel finished with a thin coat of titanium bearing 
porcelain enamel; average coat thickness is 0.0065 in. as 
compared with an industry average of 0.020 in. In addi- 
tion, a large number of ranges made entirely from the 
alloy are in service in Pittsburgh, Chicago, and Detroit. 
To date, no instances of chippage have been reported. 

While the cost of titanium steel is more than that of 
enameling iron, indications are that this can be overcome 
in several ways, chief among which is a reduction in the 
number of finishing operations required. As shown in the 
accompanying process chart, the enamel undercoat and 
the accompanying drying and firing operations can be 
eliminated. Also, since titanium enamel is highly resistant 
to attack by acids, no overspray of a special acid resisting 
enamel is necessary. The chemically deposited flash-coat 
of nickel, which is necessary with titanium steel, is usually 
specified also for quality finishing of enameling iron, so 
that it does not necessarily represent an additional oper- 
ation. 

Costs also might be cut by specifying a thinner gage 
of sheet, and by reducing the amount of packing required 
for shipment. 


154 


TOP OF WESTINGHOUSE RANGES are made of titanium 
steel and finished with one coat of titanium bearing enamel. 


Any finish over 0.012 in. thick is de-enameled and reproc- 
essed. 


Process Chart for Porcelain Enameled Parts Made from 
Titanium Steel and Enameling Iron 


Operation Material 


Titanium Enameling 


Process 
Steel Iron 


Draw to shape x 
Polish x 
Clean x 
Pickle x 
Nickel flash Usually 
Spray ground enamel x 
Dry 

Fire 

Spray white enamel 

Overspray acid resisting enamel 

Dry 

Fire 

Inspection 


et 
ONrKOOBNIAUV SEWN 


Typical Mechanical Properties of Titanium Steel and 
Enameling Iron 


Material 


Property TI-NAMEL* 
(0.063 in.) 


Enameling Iron 
(0.063 in.) 


Ultimate tensile 
strength, psi 

Yield strength, psi 

Percent elongation in 
2 in. 33 to 39 

Rockwell B hardness 28 to 35 


41,000 to 44,000 
21,000 to 26,000 


48,000 to 52,000 
33,000 to 38,000 


28 to 33 
50 to 60 


* Patented trade name of Inland Steel Co. 
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Low Cost Corrosion-Resistant Coating 


HIGHLY CORROSION-RESISTANT, this new coating offers im- 
portant savings in a wide variety of industrial products. 
Heavily loaded with zinc in an extremely tough film- 
forming vehicle, the finish is marketed under the name 
“Zincilate” by Industrial Metal Protectives, Inc., Dayton, 
Ohio. 

The new coating provides protection for 20 years under 
normal conditions, as proved by a salt spray resistance of 
more than 1,000 hr under standard ASTM conditions. In 
many applications this means material savings and con- 
struction simplification. 

The new material is replacing galvanizing in a number 
of applications. It is applied in the same manner as paint, 
and coverage is approximately 400 sq ft per gal, at a 
material cost 1/50 of galvanizing. Corrugated steel sheet 
is being treated in this manner by a large steel producer, 
with significant savings over the previous galvanizing. The 
new finish is replacing cadmium plating at even greater 
savings in such products as automobile jack bars and truck 
hardware. 

In addition to the actual material cost saved in such 
uses, application equipment is much simpler. Spray or dip 
tank equipment is approximately one-fifth the cost of gal- 
vanizing equipment, and even a smaller fraction of the cost 
of a plating installation. Surface preparation is compar- 
able to that for conventional painting. 

The new coating is self-healing; if it is ruptured, the sur- 
rounding zinc-imbedded material protects the bare spots. 
The coating has sufficient flexibility and adhesion to resist 


Wrinkle Finish for Rect 


WHEN THE LINE of rectifiers and inverters made by the 
American Television and Radio Co., St. Paul, Minn., were 
redesigned, it was found that a baked enamel finish to have 
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MEAT HOOKS AND CONVEYOR PARTS used in meat- 
packing plants are coated with **Zincilate." Corrosion is ac- 
celerated in such plants, because the organic products of 
animal tissues attack ferrous metals, 

















light bending and forming operations, thus materials can 





be protected during fabrication. In welding, only that por- 





tion of the coating immediately adjacent to the weld is 
destroyed. Touch-up is simple. 








Three formulations are available. The maximum life 
formula is designed for a one-hr bake at 300 F, or shorter 
periods up to 700 F. A 24-hr air-dry formula requires no 
baking, but has a slightly shorter life expectancy. A third 
type air dries extremely fast, with the same life as the 
second type. 























The coating gives a light gray, matt finish; supplemental 
decorative finishes can be applied. As a prime coat, it ex- 











tends service life, in uses such as an undercoat for white 






synthetic baking enamel on refrigerators. 





fiers and Inverters 


customer appeal, would have to be applied over a “fill” 








coat. Also, since customers were particularly conscious of 
rims in the finish, the enamel either had to be rubbed or 
else more time spent in applying it than could be justified. 

To minimize these difficulties, a wrinkle finish was spe- 
cified. While there are certain inherent difficulties in the 
use of wrinkle finishes, particularly with regard to clean- 
ing and the removing of dust, it was felt that the choice of 
a suitable color would minimize this objection and also 





























provide greater sales appeal. Processing time in the paint 





department was cut approximately 25 percent, and a me- 





chanical sanding operation that was used to smooth rough 





spot welds was eliminated. Abrasion tests on the wrinkle 





finish showed that a substantial increase was secured inas- 





much as the gloss finishes were marred even in contact 
with normal packing materials, while with the wrinkle 
finish, considerable rough treatment could be withstood 
before any objectionable defacement of the finish was ob- 















tained. Shown is one of the industrial inverters. 
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Low-Cost 


Finish 
for Small 
Stainless 
Steel Parts 
ts 






WHERE SPECIFICATIONS call for a 
high luster on small stainless steel 
parts, electropolishing often provides 
a cheaper method of finishing than 
mechanical buffing. This is especially 
true when the shape of the part makes 
mechanical polishing difficult or im- 
possible. The products shown here are 
examples of pieces most suited to elec- 
tropolishing. Anodic treatment should 
be considered also for rough, broken 
surfaces which are severe on buffs and 
grinding wheels. Such surfaces include 
screw threads, sharp points and the 
like. Electropolishing cleans stainless 
steel parts of foreign substances and 
embedded particles. Light burrs caused 
by milling or drilling are sometimes 
removed during the electropolishing 
process. 















Photo Courtesy of Armco Steel Corp 


(ost of Machine Finish 


TWO PARAMOUNT CONSIDERATIONS in specifying the type 





of a machine finish for a part are cost and quality. Only 





as smooth a finish as is necessary should be called for, else 





the cost of machining the surface be increased a prohibi- 





tive amount. 





Five major machine finishes are standard at the Crosley 





Division of the Avco Corporation: 





Rough Machine Finish—The standard drawing symbol 





“rough f’—is used to designate this finish. Although 





there are many ways of producing a rough machine finish, 





the principal methods may be classified under three gen- 





eral headings, any of which are acceptable when a rough 





finish is specified, but none is satisfactory when accuracy 





is required. 





1—File finish is that finish produced by filing. The quality 





of the finish approximates a rough machine surface. 





File marks are permissible and plane surfaces may 





show some deviation from a straight edge. 








Rough grind finish is that finish produced either by 
hand, on an abrasive wheel or belt, or on a grinding 
machine using a coarse feed. The quality of the finish 
is equivalent to a rough machine surface. Plane surfaces 
may deviate slightly from a straight edge. 

3—Rough machine finish is that finish produced by such 
operations as milling, planing and turning. The quality 
of the finish is the equivalent of that obtained by turn- 
ing a metal piece in a lathe using a roughing tool with 
a coarse feed consistent with the size of the part. Tool 
and feed marks are permissible and plane surfaces may 


deviate slightly from a straight edge. 

Standard Machine Finish—Standard machine finish is 
that finish produced by such operations as milling, plan- 
ing and turning. The quality of the finish is equivalent 
of that obtained by turning a piece in a lathe using a fin- 
ishing tool. The cutting face of the tool in contact with the 
work should be at least twice as wide as the feed used. This 
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will insure a good finish because of the overlapping cutting 
edge. Tool and feed marks are apparent, but plane surfaces 
should not deviate perceptibly from a straight edge. 

Fine Finish—Fine finish is a refinement of standard 
machine finish and indicates a smoother surface. This finish 
may be obtained either by grinding or by a light machine 
cut varying from 0.005 to 0.010 in. in depth, depending 
on material and previous surface preparation. 

Journal Finish—Journal finish is that finish produced by 
a machine grinding operation, and indicates a high polish. 
The quality of finish is equivalent to that obtained by 
grinding a cylindrical part on a wet grinder and permitting 
the grinding wheel to “spark out” before removing the 
part. The feed should be less than 1/2 the thickness of the 
grinding wheel to produce a uniform surface with no read- 
ily apparent feed marks. 

Lapped Finish—Lapped finish is that finish produced 


either by hand or machine lapping, and is the equivalent 


Pre-Finished 
Sheets To Cul 
Production (Costs 


PRE-PLATED and pre-polished sheet is used by the Stam- 
ford Metal Specialty Company, New York City, N. Y., for 
fluorescent lighting fixtures, card holders, and many other 
novelties. 

With proper techniques, the sheet can be formed with- 
out marring the surface. Note also that the ends have been 
spot welded to the main body; a sound weld is obtained but 
some marking does occur — although not enough to be 
objectionable. 

Only one side of the sheet is finished for applications such 
as this. About the only other material that could be used 
would be polished stainless steel or aluminum, or painted 
or chemically finished aluminum and steel. To plate the 
fixture after assembly would require the installation of ex- 
pensive production equipment, 
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of that obtained by producing a journal finish on a piece 
of stainless steel and then lapping it with Alumina Grade 
No. 2 on a soft lap until all traces of marks, left by pre- 
vious operations, have been removed. 

While the cost of these finishes varies with the method 
by which they are produced, the shape and size of the part, 
the type of material, and on several other variables, an ap- 
proximate cost relationship between the various types can 
be estimated as shown in the accompanying table. 

Cost of Machine Finish 
Approximate relative 
Type of Finish 
Rough grind or file finish 
Rough machine finish 


cost, percent 
100 
250 
500 
1100 
1800 
6000 


Standard machine finish 
Fine finish 

Journal finish 

Lapped finish 


SWITCH and receptacle wall plates made by Perfect-Line 
Manufacturing Corporation from pre-polished and pre- 
plated stock furnished by the American Nickeloid Company. 
These items formerly were fabricated from 0.040 in. cold- 
rolled steel and brass on a power press, which necessitated 
individual polishing, chromium plating, and wrapping prior 
to shipment. Use of pre-polished and pre-plated material 
having a protective coating that is removed by the ultimate 
consumer has resulted in several improvements, First and 
most important is the uniform appearance of the plated 
parts, and second is the lower cost resulting from reduced 
handling. 

Present plans are to extend use of this material to a grille 
for a kitchen exhaust fan, which when polished individually 
now cause excessive wear on polishing wheels. 
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Better Fans 


dt Lower Cost 


Through 
Standardization 


A TOTAL of 124 models of vaneaxial industrial fans are 
made by the Joy Manufacturing Co., New Philadelphia, 
Ohio, with only four different hub diameters, 15 different 
casing diameters, 4 different sets of blades, and **C" frame 
motors varying in speed and horsepower capacities. Such 
standardization has resulted in (1) a quality product at a 
low price; (2) a wide range of operating conditions, for 
actually over 1,000 variations in models can be obtained 
by interchange of the fan components; and (3) low tool. 
ing cost and low inventory. Air flow rates range from 
1,000 to 100,000 cfm at delivery pressures up to 9.6 in. of 
water, Thus, a line of vaneaxial fans is available that is as 
flexible as vee-belt driven centrifugal units. The advantages 
of the vaneaxial design is that the units are compact, easy 
to install, and highly efficient because of non-turbulent 
air flow. 


ONE of the 124 models of vaneaxial fans that are made 
with only a small number of standard components, Inter- 
changeability of parts actually permits over 1,000 varia- 
tions. Features include axial air flow, adjustable blade an- 
gles, and a motor that is flange mounted in the fan casing 
to obtain compactness. Motors operating at 860, 1150, 1750, 
and 3450 rpm are standard, depending on the installation; 
motor capacities vary between 42 and 125 hp. 
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BACK of vaneaxial unit modified for a separately mounted 
motor. Vee-belt driven units sometimes are necessary for 
operation in explosive atmospheres, such as coal mines, 
when explosion-proof motor installations are prohibited by 
safety codes. But even for a unit of this type, basic design 
remains the same. 


Roof 
ventilotor 


VA 


DIFFERENT METHODS of mounting: (A) Vertically, as 
an exhauster; (B) horizontally, as a blower; (C) horizon- 
tally, within a duct, as a pressure booster. As indicated, fans 
can be used as exhausters or blowers simply by reversing 
them in the duct. Units can also be mounted in series to 
increase air pressure in direct proportion to the number of 
units, or in parallel to increase air flow in the same pro- 
portion. 
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Conduit box, 


-Fan rotor 
Cover gasket. P 


Gasket... 


Blade lock nut 


Electrical 
conduit—-~ 


_-Motor shaft 
lock nut 


Fan casing--~ 


FAN ASSEMBLY consists of 10 major components, plus a 
standard line of accessories: the casing, mounting flanges, 
mounting brackets, prop ring, hub, blades, motor, motor 
mounting bracket, nose piece, and inlet bell. Casings are 
rolled and arc welded in 15 different diameters, each of the 
same design. Mounting flanges are rolled and arc welded to 
the casing on automatic submerged-arc machines; two per 
casing—four per fan—are required, since two are welded to 
the prop ring. To mate with the casings, the prop rings also 
are made in 15 different diameters, and also in four lengths 
to accommodate various hub sizes. 

The motor mount is a welded assembly consisting of a 
rolled steel ring and a flame-cut hot-rolled carbon steel 
mounting plate. They are stocked in various basic sizes to 
fit different hubs, and the plate is machined and tapped 
prior to assembly to fit the motors to be used on individual 
fans. This mount is so designed that a foot-mounted motor 
can be utilized if necessary. 

Straightening vanes, which actually support the motor 
mount, are stamped from hot rolled plates, cut to length on 
a shear, and welded to the outer casing and to the motor 
mount. 

Both the nose piece and inlet bell are spun from light 
gage aluminum. Nose pieces are made in four sizes, and 


HOW the blades are adjusted. A porton of the lug that is 
cast on the base section of the blade and that mates with a 
cast slot in the fan hub is partially milled to limit maximum 
adjustment of the blade setting. Only four basic blade de- 
signs are stocked. These then are cut to the required length 
for the individual job. For each design, there is a minimum 


About $ lug at mox ongie 


Machined off 
lug to attain 
mox setting- -~ 


Air foil 
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inlet bells in fifteen, to mate with the fan hub and prop 
ring respectively. While the nose piece is standard equip- 
ment, the inlet bell is used only on units having an open air 
intake to insure uniform air inlet velocity. In such installa- 
tions, another accessory, an aluminum wire screen guard 
often is placed over the fan inlet. 


BOTH FAN HUBS and blades are permanent mold alumi- 
num castings. The sand castings which they replaced cost 
nearly twice as much, and required considerably more ma- 
chining. Flexibility is obtained by using a magnesium-silicon- 
aluminum alloy that can be heat treated, if necessary, to 
increase strength, but which has sufficient mechanical 
strength in the as-cast condition for most applications. 
Knurled sections insure a good mechanical bond between 


the steel inserts, which are screw machine parts, and the 
blades and hubs. 


and maximum allowable length based on the calculated 
efficiency of the air foil at those lengths. While shorter or 
longer blades could be used, efficiencies would be less than 
could be obtained with the proper blade length in another 
design. If greater flexibility is required, every other blade 
can be removed, although this has not yet been necessary. 


f 


F 2 
f 


o6 
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Insert (stud) 
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Standard Body Used in Complete Camera Line 


STANDARDIZED CONSTRUCTION is the principal design factor 
that enabled the Eastman Kodak Company of Rochester, 
N. Y., to hold the line on folding camera prices. When 
redesign of the camera was begun, the firm had decided 
to revise upward the selling prices which were unchanged 
since 1943. Since then, rising manufacturing costs had 
cancelled the margin of profit. An important step taken by 
Kodak engineers was to design body for use on the com- 
plete line of folding cameras. This was so designed to give 
the best operation with the top grade of camera. It was 
engineered and tooled so that its manufacturing cost would 
permit its use on the complete line down through the 
cheaper cameras. Previously, three different bodies were 
made, each being used in a specific price bracket. This 
standardization has resulted in many economies, A single 
high speed production line is now used in place of three 
independent operations as before. Parts inventory and 
purchasing procedures are simplified. Therefore, although 
operation and construction of the camera have been im- 
proved, their selling prices remain about the same. 








Interchangeable 


WHEN the Westinghouse Electric Corporation was faced 
with the necessity of increasing the ratings of EA fuse 
cutouts, two alternate methods were studied. 

One alternative was to design an entirely new cutout 
along the lines of the type EA bus using sturdier parts 
throughout. This would require a minimum of engineering 
time and probably a minimum of laboratory test expense. 
But complete and expensive tooling would be required. 
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FOUR MODELS of the new Tourist folding camera range 
in price from $29.00 to $71.00. Despite price differential, 
all models use identical bodies. 


vex ~ r. 





ONE-PIECE die casting 
of aluminum forms body 
of new camera. This 
change in design also 
contributed to reduction 
in manufacturing cost. 
Viewer is now part of 
plastic top. In old came- 
ra, viewer was a sepa- 
rate, collapsible device 
assembled on the body. 


PREVIOUS VERSION 
of the folding camera 
used three different bod- 
ies. The particular body 
furnished depended on 
the quality of lens and 
shutter. Each body was 
assembled from four 
stamped parts. 





Doors for Fuse Cutouts 


The second alternative was to redesign certain components 
of the existing cutout to handle the greater mechanical 
stresses coincident with the interruption of higher current 
short circuits, and retain the basic elements of the exist- 
ing cutout. This latter method was selected. 

The fuse, which is renewable by merely replacing an 
inexpensive universally interchangeable link, is carried on 
the inside of a hinged molded door that encloses the front 
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of the porcelain box. When the door is opened, either by 
hand or with a hookstick, the fuse is completely discon- 
nected from the fuse clips. Additional safety is provided 
by making the door readily removable from the porcelain 
cutout box so that inspection or change of fuse links can 
be done at an appreciable distance from any hot conductor. 

To reduce the gas pressure within the fuse tube in the 
new unit, a larger bore tube was adopted as the first item 
to be changed. This larger bore was selected so that the 
arc would not be so closely confined and so that there 
would be more venting of the gases, but still small enough 
so that all possible low current faults would be effectively 
interrupted. The use of a larger bore tube precluded an 
increase in the outside diameter of the fuse tube, which in 
turn necessitated a change in the molded door. 

In changing the design of the door to handle the larger 
tube, a new method of holding the tube was involved. Pre- 


Multiple Units Make 
Large Capacitors 


Dust TIGHT capacitors made by the Westinghouse Electric 
Corporation are supplied in individual units, usually at 


15 KVA. For larger capacitances, these units simply are 
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viously the tube was held in place by set screws tapped in 
the molded dooor. This localized the stress coincident to 
expulsion action to such an extent that the molded door 
would fracture and allow the fuse tube to take off like a 
rocket. In the new door, the barrel section for holding the 
fuse tube had molded internal threads for receiving a metal 
ferrule on the fuse tube. In this manner the shock loading 
was distributed and unit stress reduced to a low value. 
Thus, a new cutout was obtained by making a new molded 
door and two new metal pieces easily produced on a lathe. 
The cutout box with its contact clips remained unchanged. 

The difference in cost in getting the revised design into 
production as compared to building a completely new de- 
sign to do the same job was estimated at about $7,000. 
This difference would have been more pronounced if the 
completely new design could not have used the same 
stamped metal clips. 


assembled in mounting brackets and connected in parallel; 
by changing connections, different values can be obtained. 
A single unit is shown at A, a four-unit multiple rack at 
B, and an eight-unit multiple rack at C. 

Manufacturing costs are approximately the same wheth- 
er the capacitor is assembled of individual units or made 
as a single unit, but handling, warehousing, shipping, and 
selling is less difficult and therefore less expensive for the 
standardized and assembled units. In addition, the cus- 
tomer obtains the same advantages, plus greater flexibility 
in installation. 








wenty-Four Parts 
Make 102 Models 


FRoM 18 PRINCIPAL PARTS, 48 different sizes of air com- 
pressors can be assembled by the Air-Flo Compressor 
Company. With 6 more parts, including an additional size 
of piston and cylinder with head, totaling 24 principal 
parts, 102 models are obtained. 

The number of combinations obtained with different 
sizes of cylinders, single and two-stage assemblies can be 
doubled by changing the length of the stroke by means of 
the eccentric cam on the crankshaft of the series D models. 
Smooth balanced operation is achieved without weights. 


FROM THESE 18 principal parts can be made 48 models 
of air compressors. By the addition of 6 more parts, 102 


Parts Common to 
Series K and D 





SMALL CYLINDER 





SMALL PISTON 


SERIES “K” 
MASTER ROD 


FLY WHEEL 


€ 


END PLATE WITH 
TIMKEN BEARING 


SERIES “K” CRANKSHAFT 


CONNECTOR ROD 


OUTLET INLET 
VALVE VALVE 





MANIFOLD 


CYLINDER HEAD SERIES “K” CRANKCASE 
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Parts for Series K | 





ONE OF THE 102 MODELS obtained from 24 principal 
parts. Omission of the two central cylinders make the 4 
cylinder model of this type. Balanced operation is achieved 
on all models by virtue of the 45 or 90 deg cylinder angles. 


models are obtained. The crankcase, the same for all models, 
is made of formed and welded steel plates. 


Parts for Series D 


Cylinders have an extended 
attaching flange for change 
of projection angle on the 
crankcase to align with 
variable positioning of the 
connector rods and master 


rods. 


LARGE 
CYLINDER 





SERIES “D” MASTER ROD 
AIRPLANE TYPE 





LARGE 
PISTON The master rod has un- 
equally spaced connector 
rod bosses (eyelets) corre- 
lated with the elongated an- 
gular cylinder openings on 
either side of crankcase. 
SERIES "D" 
CRANKSHAFT 





4 


G- 
CAM 


Length of stroke is changed 
by replaceable variable 





SERIES “D” 


throw eccentric cams on the 
crankshaft, positioned in con- 
junction with differently 
spaced apertured bosses 
(wrist pin openings) of the 
piston. 


CRANKCASE 


Crankcase has elongated cyl 
inder openings cast in either 
side at proper predetermined 
angle. It also has a square 
base to revolve 90° for di 
rect motor driving position. 
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 nitized 
Cabinets 
Reduce Costs 


IMPROVED PERFORMANCE and large labor savings are fea- 
tures of the new line of service station lubrication equip- 
ment designed by the Alemite division of Stewart-Warner 
Corporation. 

Heart of the new system is the “sectionalized” units. All 
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ber of identical units; the user (service station owner) 
saves by increased accessibility and ease of handling heavy 
oil drums. 

The sectionalized ‘system permits adaptation of these 
units to individual needs. The user can choose equipment 
to fit the exact requirements of his available space. As 
conditions allow, he can change from portable units to 
center or wall groups by removing the side and casters. 

Construction of the cabinets is based on a welded heavy 
gage steel frame, which carries the weight of the pump, air 
cylinders and drum of lubricant. Two basic types of 
frames are produced: A wide type for pumps, and a nar- 
rower type for reels. Identical in everything but width, 
they can be bolted together in any desired combination. 
Bolt holes are in standard, matching positions. 

Ease of maintenance is assured by the relatively few 
moving parts. Power for delivery of lubricant and lifting 



















pumps in the new line—chassis, gear and oil—are enclosed 
in identical cabinets. All have the same baked enamel fin- 
ish, massive hardware, and dimensions, dispensing lubri- 
cant directly from original 100-lb drums. Cost savings to 
the manufacturer result from production of a large num- 


of the heavy drums comes from compressed air. The new 
“Atomic” pump (to be described in a future issue of 
PRopucT ENGINEERING) is actuated by an extremely ef- 
ficient air motor. Control knobs are of the push-pull type, 
and are conveniently located at the top of the cabinet. 















z 


ANY DESIRED COMBINATION can be achieved by bolting 

together standard units. Shown here is a “low background" t 
combination of one chassis pump, two gear pumps, one r 
shelf panel and one gun panel. 


k. x — 





~ are - 






TYPICAL PUMP UNIT, showing pump mechanism sup- 
ported by a saddle that rests on air cylinders. These in turn 
are anchored on the weided steel frame, The side shield 
panels are bolted to the frame, but support no weight. No 
hose disconnections are necessary when changing drums, 


ACCESSIBILITY, for ease of changing lubricant drums, is 
provided when air cylinders move up front of cabinet. 
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Unitized Construction 





Feature of Large Surface Grinder 


WHEN the Thompson Grinder Company projected the de- 
velopment of what is said to be the widest surface grinder 


ever built, engineers decided to unitize the construction to 


- — 


Miu. ^ 


FULLY HYDRAULIC CON. 
TROLS regulate feed of the 
grinding wheel head. Two 30 hp, 
1,200 rpm motors drive the 
grinding wheels through vee- 
belts, which were specified be- 
cause direct coupled motors 
would have decreased the wheel 
head clearance. 

Column bearings are steel- 
backed, silver lined with indium 
coating to minimize wear and 
seizure, Separate systems lubri- 
cate the column bearings and 
way bearings. Neoprene bellows 
cover the ways on the head to 
protect them against dust and 
grinding fluid. 

Rail hoist motor is rated at 
3 hp. Release of the operating 
button automatically opens hy- 
draulic valve to clamp the head 
and hold it in position, A % hp 
remote control motor is used to 
regulate a variable delivery hy- 
draulic pump that drives table. 
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»btain simplicity of design and ease of assembly and main- 
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tenance. The electric wiring panel, the hydraulic control 


system, the coolant system, and the centralized pressure- 


lubrication system all are pre-assembled and attached to 


the grinder as semi-independent units. 








TWO HYDRAIL surface grinders 
are at present being built. One 
is 75 in. wide, 36 in. under two 
24 in. wheels, and 128 in. long; 
the other is 48 in. wide, 36 in. 
under two 24 in. wheels, and 192 
in. long. Spindle speed is 900 
rpm, and table speed is variable 
from 10 to 100 rpm. The unit 
assembly, center right, contains 
the hydraulic pumps, driving 
motors, and control valves. 

Bed casting is 30 percent steel. 
Unusual feature is that table is 
not undercut, thereby simplifying 
the machining operation and re- 
sulting in a wider unit in less 
space. The table sits solid on the 
ways, and no steel shield — usual 
device for protection of the 
ways —is required. Instead, an 
endless neoprene-covered oil re- 
sistant belt that turns and rolls 
at the end of the ways, follows 
the table travel and always keeps 
ways covered. 
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PRE-ASSEMBLED electric control panel is mounted on the 
machine after all wiring is complete. The machine is 
equipped with thirteen motors totaling approximately 100 
hp. Individual motor hp and speeds are as follows: Two 
1,200 rpm wheel head motors, each rated at 30 hp; one 
3 hp, 1,200 rpm rail elevation motor; one 5 hp, 1,800 rpm 
hydraulic cross-feed motor; two 1/20 hp, 1,200 rpm spindle 
pressure-lubrication pump motors; one 30 hp, 1,200 rpm 
hydraulic pump motor for the main table drive; one !4 hp 
1,800 rpm rail-clamp hydraulic pump motor; one !4 hp 
1,800 rpm column sump pump motor; one table way lubri- 
cation pump motor rated at !4 hp, 1,800 rpm; two !4 hp 
1,800 rpm coolant pump motors; and one remote control 
drive motor rated at !4 hp, 1,200 rpm. 


HYDRAULIC DIAGRAMS of the fixture clamping system, 
the cross-feed system, and the table drive system. Diagrams 
of the centralized lubrication system for the table ways, the 
centralized lubrication system for the spindle, and the cool- 
ant system are not shown. 

The entire hydraulic power system is sub-assembled and 
mounted as a separate unit beside the grinder. This unitiza- 
tion results in lower manufacturing and assembly costs than 
if the systems were built into the column or bed of the 
grinder, and in better accessibility and maintenance. 

Main elements of the systems shown here are: A, fixture 
clamp motor and pump; B, front fixture clamp cylinder; 
C, rear fixture clamp cylinder; D, relief valve; E, solenoid 
pilot valve for fixture clamping assembly; F, dual pumps 
for hydraulic cross-feed motors; €, relief valves for cross- 
feed; H, pilot valves for cross-feed; J, flow control regula- 
tors for cross-feed; K, blocking valve for cross-feed; L, 
cross-feed hydraulic motors; M, Vickers variable delivery 
pump and driving motor; N, relief valve; O, solenoid pilot 
valve for relief valve; P, table reverse valve; Q, pilot valve 
for table reverse; R, table cylinder; S, table retard valve; 
T, pilot valve; U, needle valve to control table retard. 


Hydroulic system for Hydroulic system for Hydraulic system for 
fixture clamping cross feed table drive 
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Unit Assembly of Motor and Control 


THE FRAME of a new resiliently 
mounted oil burner motor made by 
the Leland Electric Co. is cast with 
an integral mounting plate for the 
electronic burner control. This elec- 
tronic equipment supplants the stack 
control and all other accessory con- 
trol devices, so that the only wiring 
required to hook-up the unit is to the 
thermostat control in the room, and 
the power line to the motor. Although 
the cost of this motor is more than 
a standard oil burner motor, this is 
more than offset by the savings made 
in wiring and assembly. 


OUTLINE of resiliently mounted oi] burner motor showing the integral bracket 
for mounting the electronic control. Purpose of the resilient mounting is twofold: 
To minimize the transmission of motor vibration to the electronic control equip- 
ment, and to insure quietness of operation. 


“knockouts” for Auxiliary Meters 
hesult in Standard Door 


ONE OF THE FACTORS that originally affected the produc- 
tion cost of Ring Balance Flow Meters made by the Hagan 
Corporation was the addition of auxiliary equipment. Al- 
though the meters were standard instruments, they were 
offered to the trade with such auxiliaries as integrators, 
transmission signal pressure gages, and other devices. 
This meant that when such auxiliaries were specified, open- 
ings for gages had to be milled out of the door. 

When redesigned, the meter was changed from sheet 
steel construction to an aluminum die casting and “knock- 
outs” were cast in the door so that windows could be pro- 
vided, without additional machining, for any of these 
auxiliaries. Not only was the cost decreased, but the ap- 
pearance was improved, 

Another improvement was in the gasketing of the door. 
Felt strips were employed in gasketing the old door. In the 
new model, a special molded synthetic rubber tubing pro- 
vides an excellent compressible seal. A fin molded longi- 
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tudinally on the hollow rubber tube is cemented into a re- 
cession cast into the periphery of the door, assuring that 
the closure is dust proof and moisture proof. 


DOOR for the Hagan Ring Balance Flow Meter is an alu- 
minum die casting. "Knockouts" are provided for auxiliary 
meters such as shown at lower right. 
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CLASSIFIED 


Items are indexed under the following major 
classifications in the order as given here: 


Materials and Constructions 
Assembly Methods 
Machine Elements 

Electrical Equipment 
Hydraulics and Pneumatics 
Finish 

Standardization 


Only the dominating design features that con- 
tributed directly to cost reduction are indexed. It 
must be recognized that in practically every de- 
sign there are numerous elements that in sum 
total have a major effect on cost. Only a careful 
study and analysis of the design will reveal all 
the cost cutting factors. 


MATERIALS AND CONSTRUCTIONS 


Carbon graphite 
Castings, aluminum 
Castings, gray iron 
Castings, magnesium 
Castings, permanent mold 
Castings, 

Ceramic housing 


Die castings, aluminum 84, 89, 103, 104 
105, 142, 160, 166 
Die castings, magnesium 

Die castings, zinc 


NEXU. ie osicn nid arr et ANCORA DOR 97 


Extrusions, aluminum 
Extrusions, magnesium 


Forgings, aluminum 
Forgings, magnesium 
Forgings, steel 


Insulation, heat 


Plastic fan housing 

Plastic wheel 

Plastics and die castings combined 

FEE Love Oeed'a vus d ave uev 106 


Plastics, Fiberglas washer parts .............. 108 
Plastics, polystyrene 
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Plastics, refrigerator parts ..............+4+- 112 
Powder uil geiés .... eee 94, 95, 114 
Precision castings in several alloys ........... 92 


Silicone rubber 

Stainless alloys, cast 

Stainless steel casting 

Stainless steel, die drawn 

Sudsiee sud Bul ..... anco eene et 152, 
Stampings, simplified assembly 

Stampings, steel 


TENUES Le Casca x uu SR ho d RR RN s 
Tubing 


ASSEMBLY METHODS 


Brazing 
Brazing, furnace 


Casting 
Crimped refrigerator shelves ............... 


Fasteners, spring type 
Forged assembly 


Precious metals, welded 


Screws, hollow head 
Screws, Phillips 
Screws, self-tapping 
Screws, socket head 
Sealing 

Stamping 


Welding, 
Welding, 
Welding, 
Welding, 
Welding, resistance 
Welding, < 
Welding, : 
Welding, : 


projection 


MACHINE ELEMENTS 


Bearings, self-lubricated 
Bearings, silver lined 
Bearings, sleeve type 


Clutches, 
Clutches, 


































165 





ud DENM .ousedeaenaxackkceeu so. 132 
EMEN NONE .cuedA eV x kesbe,keoxetasd 132 
BEN SuuobiborrERbAERA S CAAS Wa Te Ends 129 
PEEL SELECT RTE PC ET TE 129, 144 
NENNEN heces sana ek RW aiio 126 
Drive, variable speed eeccos202020999292909999999 129 


Extrusions, aluminum 


BONN DENM. Laser COR OR 97 
ENS NEUEM ..2enecsaerasaa vs. 126 
Fasteners, spring type ........ eee 116, 117 
E Anctor 128, 129, 130, 131 
D NT TERRY PTT TRITT T I 128 
Lubricating system, centralized ............. 132 
Pull, cd DEDI e e eren 126 
Plley, variable speed ......... s erre 129 


Retainer rings 


Saee. Dur Mal ......... oor 117 
BE TE «cook E uL re eR rere rr 116 
ee err 142 
DN; ND BION. 6 Sos 6 bod in cindeseeeanwen 104 


ELECTRICAL EQUIPMENT 


Capacitor, multiple unit ..................4. 161 
Cuthode say tbe ........... o o o tone 143 
Clutch, eddy current ...........LLLu.ul.u.... 141 
Clutch, eleetric ............ ee o eoe oen 132 
Control panels bead aca ex 4d arai dol wi YOUR 164 
Controls, electric .......... 0.000 cee eee eee 139 
er l: 


Finish for electrical appliances .............. 154 
POC OUI ois cass. cca cecinccscssucowess 160 
Motor, buried bar .......... oo eer ro um 140 
Motor, C-frame ... 0.0.0.2... ccc cece ac cuee 58 
Motor costs, a-c, d-c 2.0.0.2... 0.0 ccc ccccccees 134 
Motor, electric loom ...............0000000s 137 
Motor, franiondl bp ........ oer rne 140 
BN MM NNNM ,iosawenezaXenEbrie awe 166 
Met E E 140 
Motor, shaded pole type .................... 142 
Motor swièch plate ...2. o esee reos 152, 156 


Opto apelin 12222254104 1428 969 tens 143 
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American Car and Foundry Company 


TALGO STREAMLINER consists of diesel-electric locomotive, baggage unit and three coaches, the last featuring an observation lounge. 
Each coach has four passenger sections and an equipment unit. Overall length of train is 370 ft. Floors are 2 ft. 9 in. lower. 


Radical New Design Cuts Streamliner Weight 75 Percent 


INCREASED SPEEDS around curves, low- 
er initial and operating costs and a 25 
percent saving in time over present 
streamliner schedules—all are possible 
with the radically new train weighing 
a quarter as much as present models. 
These significant gains result from 
the unique features of American Car 
and Foundry Company's all-aluminum 
Talgo super streamliner. Based on 
Spanish ` Patentes Talgo” designs, the 
370-ft diesel-electric powered, unitized- 
coach train is about 4 ft lower and car 
floors are only 18 in. above the rails. 

The center of gravity is therefore a 
full two feet below that of most equip- 
ment now in use. 

This "low-slung" design, together 
with a trailer-truck type of mounting, 
special wheel trucks and couplers, has 
overcome the natural overturning ten- 
dency that is present when trains round 
a curve at high speed. 

Each coach has four passenger units 
mounted and carried like a series of 
truck trailers behind the locomotive. 

A unit is supported in four places— 
on each of two wheels at the rear and 
on two horizontal support members 
that fit into corresponding brackets on 
the rear of the unit ahead, As a unit 
goes into a curve, it is turned inward 
slightly by the preceeding unit that has 
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already moved into the curve. The 
leading edge of the wheel flange is 
pulled away from the outside rail, thus 
avoiding the tendency of the flange to 
climb the rail. On sharp curves at rela- 
tively high speeds, the trailing edge of 
the wheel flange rubs against the out- 
side rail with a force that pulls the unit 
downward. 

In standard railroad passenger trains, 
each car must be supported to clear the 
wheels under all curvature conditions. 
As a result, the car floor is 51 in. and 
the center of gravity 64 in. above the 
rails. Instead of having a truck under 
each end of the car with axles extend- 
ing from wheel to wheel, each Talgo 
coach unit is suspended on two stub 
axles, one on each side of the car, so 
that passengers walking through the 
train are actually between the wheels 
The axles are connected by the U- 
shaped non-rotating spacer that main- 
tains the proper distance between 
wheels. The suspension is carried up 
the sides of the car to a point about 40 
in. above the top of the rail, or 22 in. 
above the floor of the car. The center 
of gravity being approximately at the 
same height as the points of ae 
sion, the car will not swing out from 
the top, metronome style. 

The Talgo design requires less ma- 


terial in construction, especially in the 
undercarriage. Therefore aluminum al- 
loys have been used more extensively 
than in present installations. The 
weight of five units, four for passen- 
gets and one for equipment, which to- 
gether approximate the capacity of a 
standard railroad car, is less than one- 
quarter that of present railroad equip- 
ment. Such a weight saving results in a 
reduction in the amount of motive 
power needed in the locomotive and 
greater fuel economy during operation. 

The diesel-electric locomotive has an 
adjusted height of about 12 ft as com- 
pared to standard equipment that tops 
14 ft above the rails. This one-seventh 
reduction in height means a propor- 
tionate reduction in area of the cross- 
section, resulting in 14 percent less 
wind resistance. 

In place of costly draft gear and 
couplers, Talgo has a simple connec- 
tion with horizontal and vertical pins 
through each end to provide for ten- 
sion loads. This arrangement permits 
full useful maneuverability po semi- 
automatic coupling. The vertical load 
is carried by bad bearers with centers 
32 in. above the head of the rail. These 
members consist of two male members 
at the rear and two female members at 
the front of each unit, and act as roll- 
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Two-wHEELED SECTIONS of Talgo coaches 
are coupled at center and supported by two 
load-bearing members on preceding section. 


preventing devices that complete the 
four-point suspension even though 
there are only two wheels per unit. 
Two steel safety cables at each cou- 
pling absorb pulling forces and sup- 
port the unit behind a break between 
sections. 

Uncoupling of the Talgo units is 
preceded by lowering supports very 
much like those on a truck trailer. These 
members have small wheels for ma- 
neuvring the unit. When not in use, 
they are pulled up under the floor by 
a crank mechanism. 

All traction and accessory power is 
derived from the locomotive. Power 
for driving the locomotive is furnished 
by two heavy-duty 8-cylinder Vee-type 
diesel engines rated at a maximum of 
100 hp at 1,800 rpm. These power 
plants are connected to truck genera- 
tors through ventilated bell housings. 
Auxiliary engines for operating elec- 
trical, heating and ventilating systems 
comprise two 6-cylinder in-line diesel 
engines that drive 100 kw alternators 
at 1,500 revolutions per minute, 


Lighting Requirements For 
Instrument Panels Studied 


PsYCHOLOGISTS of the University of 
Rochester have completed a study of 
human factors in aircraft instrument 
lighting. Indications are that although 
red light is best for dark adaptation in 
night-flying aircraft, its brightness must 
be maintained above a critical level if 
maximum speed and accuracy of instru- 
ment reading is to be assured. 

The study was undertaken as part of 
a contract with the Aero Medical Labo- 
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ratory, Engineering Division, in con- 
junction with the All-Weather Flying 
Division, both of Air Materiel Com- 
mand. 

One of the earliest developments in 
aight instrument-lighting was the use 
of ultra-violet “black” light, which 
illuminated dial numbers, pointers and 
scale divisions painted with fluorescing 
phosphors. 


A more recent development is the 
use of red light on markings of flat 
white or fluorescent whitish paint. 

Both methods were designed to pro- 
vide adequate instrument lighting while 
maintaining the dark adaptation of the 
pilot or crewmember. 


A number of difficulties have been 
experienced with both methods. For ex- 
ample, fluorescent lighting produces 
complaints of “fuzziness” and “float- 
ing" of the instruments. The commonly 
used phosphors also emit light com- 
posed of short and medium wave 
lengths that are damaging to dark 
adaptation. 

Ked lighting is produced through 
the use ot filters that necessarily absorb 
a large percentage of the total visible 
energy flux emitted by a lamp source. 
This means that to achieve a satisfac- 
tory brightness level of red lights on 
instruments, it is necessary to use rela- 
tively powerful sources, bringing atten- 
dant problems of space and heat dissi- 
pation. 

Monochromatic light for night 
illumination of airplane cockpits is 
advantageous because it provides in- 
creased visual acuity at very low levels 
of illumination. This advantage disap- 
pears, however, at levels above 0.1 ft.- 
lumen. 

The reading of instrument dials at 
night may fall well within the favor- 
able condition and, therefore, this fac- 
tor is of primary interest. 

Narrow band filters produce light 
of nearly monochromatic properties but 
have a maximum transmission of not 
more than 10-20 percent over a narrow 
band of wave lengths, falling quickly 
to zero on either side of this band, 
thereby transmitting a very small frac- 
tion ot the total light flux incident upon 
them. 

To solve this problem, “cut-off” fil- 
ters have been developed that aid the 
condition by a transmission pattern that 
drops off sharply toward the shortwave 
end of the spectrum while exhibiting 
85-90 percent transmission at longer 
wave lengths, thereby passing a greater 
portion of the total light flux. 

Having determined that sheer 
amount of light is an essential factor 
in low-visibility instrument reading, 
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the University of Rochester carried out 
a series of tests to determine the ac- 
curacy of instrument reading in relation 
to colors used. 

Four colors, each at two different 
illumination levels, were used by 20 
subjects. Criteria for the tests included: 
(1) Illumination levels to be studied 
should lie above and below 0.02 ft.- 
lumen, (2) sharp “cut-off” filters 
should be used, and (3) attention 
should be directed toward the red-or- 
ange-yellow end of the spectrum, since 
a compromise between sufficient light 
flux and dark adaptation will probably 
be found in this region. 

The tests showed that instrument 
reading accuracy was highest at the 0.1 
ft.-lumen level for all colors examined. 
The subjects were required to read 50 
dials with a given color and brightness 
level and the time in seconds was noted. 
The tests proved that accuracy was im- 
paired at the 0.01 ft.-lumen level but 
that differences in color had little effect. 

Principal conclusion of the study is 
that any color may be used, provided 
brightness is maintained above a criti- 
cal level, 0.1 ft.-lumen being consid- 
ered the minimum level for acceptable 
accuracy. Since red light had been 
found the best color for dark adapta- 
tion, the general conclusion of the tests 
approved red light as an instrument 
luminate provided its brightness is 
maintained above 0.1 ft.-lumen. 

One particular facet of red cockpit 
lighting will bear careful study and 
evaluation in collaboration with flight 
crews. Red emergency handles and 
switches, under red light, appear either 
white or such a pale shade of red as to 
lose their signal effect entirely, while 
any writing done with a red pencil on 
white paper becomes almost invisible. 


Electron Beam Aids Study 
Of Jet Engine Metals 


THE SEARCH for improved metals and 
lubricants for jet engines is being 
stepped-up with the aid of an "elec- 
tronic diffraction instrument” devel- 
oped by the Special Products division, 
General Electric Co., Schenectady, N.Y. 

Engineers of the National Advisory 
Committee for Aeronautics are using 
the device to detect natural films that 
emanate from steel parts and chemical 
changes produced on metal surfaces by 
various lubricants at high speeds and 
temperatures. 

By subjecting metal parts to temper- 
atures and speeds imposed by jet en- 
gines, and examining them with the 
instrument, researchers have been able 
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to identify specific film materials de- 
posited on bearings during engine oper- 
ation. The device also has been used 
effectively in the study of friction wear, 
corrosion and surface deposits. 

In operation of the instrument, elec- 
trons are "boiled off" a white-hot tung- 
sten filament and focused into a beam 
by a magnetic "lens." For one type of 
work, the beam is passed through a 
two-millionths-inch-thick metal section 
producing an image on a fluorescent 
screen or ordinary film. In other appli- 
cations, the beam is directed to a metal 
surface at an angle. Tiny projections 
on the surface diffract the electrons and 
form an image. 


New Uses for Magnetized 
Iron-Oil Mixtures 


THE DEVELOPMENT of the magnetic 
fluid clutch, announced by the National 
Bureau of Standards in March 1948, 
and by PRODUCT ENGINEERING in the 
May 1948 number (page 145), has 
resulted in many new industrial uses for 
the fluid itself. 

Composed of iron particles sus- 
pended in oil, the fluid is a material 
that can be rapidly changed from a 
liquid to a near solid and back again by 
the flick of a switch or a turn of a knob. 

The applications are widespread. 
The most obvious one, according to its 
inventor, Jacob Rabinow, is its use in 
shock absorbers and other forms of 
dash pots where the motion of a piston 
through a cylinder is controlled by the 
viscosity of the fluid filling the piston. 
Heretofore, oils have generally been 
used in such devices with more or less 
elaborate valving systems to control the 
motion of the piston. By using a mag- 
netic fluid, the control can be made 
electro-magnetic so that no moving 
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parts except the piston are required. 
Complete control of movements can be 
accomplished by changing the current 
ina — coil appropriately located 
in the device. The most common exam- 
ples of such devices are automobile 
shock absorbers and door-checks. 

When the magnetic fluid is used in 
a hydraulic system, no mechanical 
valves are required and the flow of fluid 
can be stopped merely by magnetizing 
a section ot the pipe through which the 
fluid is flowing. 

The fluid can also be used in certain 
molding processes (see illustrations) 
where an impression is taken by the 
material in a semi-plastic state. A suit- 
able casting mixture is then poured into 
the mold and the mold released by 
opening a switch. 

Another interesting application is 
the use of the material as a controllable 
hoiding means. For instance, in a ball 
and socket joint, such as used on a 
camera tripod, the magnetic material 
can surround the ball and by control- 
ling the stiffness of the material and its 
adhesion to iron surfaces, the ball can 
be freed or locked by adjusting a rheo- 
stat. Three-dimensional graphs can be 
controlied in a similar manner. 

When the clutch made its initial ap- 
pearance, it was evident that several 
improvements had to be made before 
the device could be produced as a stand- 
ard catalog item. Continual experimen- 
tation by the inventor and his colleagues 
at the Bureau of Standards with the 
cooperation of industry engineers and 
university laboratory scientists has re- 
sulted in a number of improvements. 

Considerable investigation has been 
carried on toward finding fluid media 
with desirable characteristics for use in 
the magnetic fluid. Some of the proper- 
ties investigated have been viscosity, 
viscosity index, flash point, flame point, 
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stability at high temperatures, stability 
in iron mixtures, and surface tension. 

The operating conditions will largely 
determine the selection of a suspension 
fluid. In clutches that are designed to 
transmit large quantities of power and 
to control speed by slippage for any 
period of time, there will be considera- 
ble transformation of energy to heat 
with a consequent rise in temperature. 
This obviously necessitates selection of 
a fluid that will not break down or oxi- 
dize at high temperatures and which 
has, for reasons of safety, a high flash 
point. Typical oils of this class are 
steam cylinder oils, Penn Bright-Stock 
oils and Army-Navy high temperature 
oils. Clutches that are designed to slip 
at extremely low temperatures with 
negligible torque necessitate the selec- 
tion of a fluid with a high viscosity 
index. Typical fluids of this class are 
silicone fluids, sperm oil derivatives and 
Army-Navy winterized oils. The vis- 
cosity of a desirable fluid in this group 
might range from 5 to 20 centistokes 
at 25 C. For operating conditions where 
the power transmitted is not in excess 
of 1⁄2 hp and slippage does not exceed 
20 percent, for periods not in excess of 
15 min, ordinary U.S.P. mineral oil can 
be used. Investigation has disclosed 
that the presence of sulfur (such as 
might be found in automobile oils) in 
the suspension fluid causes rapid oxida- 
tion of the iron with a loss in magnetic 
properties and undesirable clumping 
of the iron particles. 

Experience with the magnetic fluid 
showed that, after a period of time, 
iron particles settled out of the oil, 
forming a heavy sediment and necessi- 
tating re-mixture before the fluid was 
operable. It was realized that this prob- 
lem could be circumvented by the use 
of very viscous fluids as suspension 
media; however, this would introduce 


MAGNETIZED IRON-OIL serves as mold for intricately shaped parts. Electrical coil in circular housing energizes fluid in which master 
part is immersed (left). Current “freezes” fluid around master (center) which is then removed. Material to be molded is poured 
into cavity and allowed to solidify (right). Removal of electrical fizld allows mold impression to collapse. 
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Glass Face Plate Can Take 4.5-Ton Pressure 


THE 16-IN. METAL KINESCOPE TUBE 
produced by the Radio Corporation of 
America was developed to provide at 
reasonable cost large directly viewed 
television pictures. This tube has a pic- 
ture size intermediate between that of 
the popular 10-in. kinescope and that 
of screen projection systems. 

The envelope of this tube consists of 
a truncated metal cone. A relatively flat 
glass face plate is fused to the large end 
of the cone and a tubular glass neck sec- 
tion containing the electron gun is at- 
tached to the smaller end. The cone is 
made of high-chromium iron alloy 
(SAE 446) chosen for its excellent 
characteristics for sealing to high-qual- 
ity inexpensive sheet glass. The cone 


shape was chosen after consideration of 
many tube fabrication methods adapt- 
able to mass production and determina- 
tion of the strength required in the 
finished tube. Unique features of the 
tube are the large-area vacuum-tight 
seal between face plate and metal cone, 
and the stress system that permits the 
use of a thin 3/16-in. thick face plate 
having a radius of curvature oO 27 
inches. 

Freedom from ion-spot blemishes is 
assured through the use of an ion trap 
in the electron gun. This trap separates 
a stream of mixed ions a electrons 
through the use of an electrostatic tilted 
lens in combination with external mag- 
netic fields. 


—————————————————————————————————————————— 


undesirably high viscous drag in 
clutches. It was deemed advisable to 
produce a thixotropic fluid by the addi- 
tion of some agent to the regular oils 
used. This type fluid is one which, in 
the static condition, jells and supports 
the iron particles but which, as soon as 
a shearing action takes place, has a rap- 
idly dropping viscosity characteristic 
until reaching equilibrium. Such a fluid 
will maintain iron particles in suspen- 
sion over long periods while the clutch 
remains idle, and will, as soon as the 
clutch is operated, become fluid and 
low in viscosity. 

The permeability of the iron-oil mix- 
ture will vary partly as a function of 
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particle size. Investigations are now 
being carried on utilizing magnetic 
material with particle sizes ranging up 
to 40 microns. In addition, materials 
other than carbonyl and hydrogen-re- 
duced type irons are being investigated. 
Among the materials showing some 
promise are molybdenum-iron alloy 


powders and ferrite type powders. 


Research Library Offers 
Complete Survey Service 


RESEARCHING the background of a new 
product or process is a tedious but very 
necessary job that has to be done by 
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manufacturers of consumer products 
whether the company is small or large 
in size and resources. For the large com- 
pany, accomplishment of this job is no 
problem as they can obtain the services 
of special organizations that will do 
the spade work for them. For the small 
company, this may be a formidable and 
expensive proposition and in many 
cases considerable time is spent by com- 
pany engineers in doing the work them- 
selves. 

There are organizations that can 
shoulder this burden. A few private 
libraries — like those maintained by the 
Engineering Societies in New York — 
will do a literature search for a small 
fee. The Detroit Public Library has 
been talking about setting up a special 
service, And in Chicago the John 
Crerar Library — the country’s largest 
public library devoted exclusively to 
science and technology — is now in the 
business of supplying research infor- 
mation. 

The John Crerar Library has over 
700,000 books, receives more than 
15,000 technical, scientific magazines, 
journals, annual reports, transactions of 
scientific societies, etc., regularly. Its 
research information service is handled 
by a special staff: five research consult- 
tants (Ph.D.’s or equivalent) in metal- 
lurgy. 

They are assisted by five research as- 
sistants (M.A.'s or equivalent) and a 
clerical staff. These staff members are 
technical people, not librarians. 

Researching is handled two ways: 

(1) The library will do the whole 
job, furnishing bibliography, abstracts, 
translations, full reports on a subject. 
(But it will make no recommendations 
— it just digs up data.) 

(2) The library will provide desks, 
typewriter and dictaphones for anybody 
who wants to send his own researcher. 
It will give him a literature search, and 
have all material ready for his study. 
About half the business has been on 
that basis. 

Cost of either service is gaged by 
time and labor, plus a small percentage 
to cover overhead, and supplies. 

For a big company, the service can 
provide a supplement to what it has in 
its own files, even take in “fringe sub- 
jects" that have a possible bearing on 
a development. For a small company, 
the service could be invaluable. The 
library can cite customers in both cate- 
gories, from the Atomic Energy Com- 
mission, and a 40-company petroleum 
project, to little fellows making small 
gadgets. Costs so far have ranged from 
a low of $32 to a high of several thou- 
sand. 
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Air Force Establishes 
Broad Research Policy 


General Hoyt S. Vandenberg, U. S. 
Air Force Chief of Staff, has approved 
an Air Force regulation that establishes 
a broad policy foundation to be fol- 
lowed by all USAF organizations 
participating in the research and de- 
velopment program. This regulation, 
designated 80-4, has been under con- 
sideration since early last summer and 
represents the combined opinions of 
Air Force research personnel and lead- 
ing civilian scientific figures. 

The policy pronouncement explains 
that the mission of Air Force research 
activities "is to perform or sponsor the 
necessary studies and experimentation 
to insure timely improvements in con- 
cepts, techniques and materiel for per- 
sonnel utilization, planning, operations, 
and engineering development by a 
cation of the best scientific knowledge, 
personnel and facilities to specific prob- 
lems and promising fields.” These fields 
of research lead logically to a develop- 
ment program on specific instruments 
or weapons that give the greatest prom- 
ise. The end result of an adequate re- 
search and development program is 
technical superiority of the Air Force. 

The regulation promises to augment 
the scientific effort available to the Air 
Force by liberalizing methods for hiring 
of consultants and for the letting of 
contracts and subcontracts for scientific 
research. The announcement also calls 
for sponsoring necessary facilities for 
research in universities and other non- 
profit institutions and the establish- 
ment of adequate facilities for research 
required within the Air Force. All re- 
search effort available in other govern- 
ment departments and agencies will be 
utilized to a maximum. 

Priority action and flexible proce- 
dures will be applied to all research 
material, and methods will be estab- 
lished to promote distribution and use 
of all worthwhile foreign and domestic 
scientific and. technical data. 


Industry Still Needs 
More Trained Engineers 


There is still a seller's market for 
highly-trained professional workers — 
but it is not going to last for more than 
two to three years. Such is the conclu- 
sion the Bureau of Labor Statistics has 
come to after exhaustive surveys of 288 
skilled and technical occupations. The 
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Navy Test Section Requires Special Grinding Rig 


LACK OF SUITABLE STANDARD machine 
tools has forced researchers at the 
Naval Ordnance Laboratory, White 
Oak, Maryland, to develop special rigs 
for shaping such apparatus as the 
bronze “throats” of missile test sections. 

The "throat" shown above must be 
accurate to + 0.0002 in. To obtain 
this order of precision, a No. 3 Mil- 
waukee milling machine was modified 
for maintaining tolerances to 0.0008 in. 
—the final finishing operation being 


done by hand and carefully inspected. 

An hydraulic jack was substituted 
for the elevating screw and connected 
to a special pump and series of valves 
This hydraulic system provided a con- 
stant pressure through the jack and 
knee of the machine and maintained 
the platen absolutely level. An addi- 
tional force of 40 lb was applied so 
that pressure from the platen to the 
arbor and along the ferrule guide for 
the work was also constant. 





study will be published soon as an Oc- 
cupational Outlook Handbook" —price: 
$1.75 from the Government Printing 
Office. 

The BLS found two major reasons 
why trained men are still in short sup- 
ply, even today when unemployment 
among other types of workers is rising: 

(1) Technological developments dur- 
ing and since the war have led to the 
creation of new industries and to a vast 
expansion in older ones. New person- 
nel had to be recruited to conduct re- 
search, supervise production. The num- 
ber of engineers employed; for exam- 
ple, increased from about 245,000 in 
1940 to more than 300,000 in 1947 — 
and this number still was not enough. 

(2) At the time war needs were ex- 
panding, however, che number of tech- 
nical men being trained was reduced 
through withdrawal of college students 
by the draft; in the war years, 1942 to 
1945, the number of Ph.D. degrees 
granted was nearly one-quarter less 





than the preceding four-year period. 

Thus it now seems likely that some 
of the shortages of trained men will be 
eased in a matter of months; others 
will last only for another year or so; 
in two or three years, practically all the 
shortages will be over. 


Non-Magnetic Sky Compass 
Developed by NBS 


In polar regions the magnetic com- 
pass loses its value as a direction indi- 
cator because of the weakness and 
directional variability in the horizontal 
component of the earth's magnetic field. 
In addition, a primary handicap to 
navigation has been the lack of a direc- 
tion reference during long twilight 
periods when neither the sun nor the 
stars can be used. To solve these prob- 
lems, the National Bureau of Standards 
has developed the Pfund non-magnetic 
sky compass which indicates the direc- 
tion of flight from which, with other 





Sky Compass solves navigation problems 
faced during twilight in polar regions 
where other instruments are inaccurate. 


data, the position of the aircraft can be 
determined. 

The Pfund compass operates on the 
principle that the light of the sky dur- 
ing the day is partially plane polarized, 
the polarization being a maximum at 
right angles to the incident sunbeam. 

The instrument consists of an ana- 
lyzer for determining the plane of polar- 
ization of the light, an azimuth circle 
on which the sun’s computed azimuth 
can be set, and a 24-hour clock that 
drives a chosen reference line in syn- 
chronization with the sun's apparent 
motion. 

The analyzer is composed of a circu- 
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lar sheet of polaroid, and a half-wave 
plate of cellophane placed over the cen- 
ter portion of the polaroid, As the com- 
pass is turned, the intensity of the light 
seen through the polaroid will change. 
If the light source is completely plane 
polarized, the intensity variation will 
include two maxima and two minima 
(zero intensity ) in one complete revolu- 
tion, the maxima occurring in the plane 
of polarization, the minima at right 
angles to it. The half-wave plate rotates 
the plane of polarization of the light 
by an angle which depends on the ori- 
entation of the plate's "optical axis" to 
the plane of polarization. When the 
optical axis of the half-wave plate is 
parallel to the plane of polarization it 
does not rotate; when it is perpendic- 
ular to it the plane of polarization is 
rotated 180 deg, or effectively not at all. 
Thus at four points in every revolution, 
when the optical axis is 0, 90, 180, and 
270 deg, the half-wave plate will not 
rotate the plane of polarization. 


Using this effect, together with that 
of the polaroid, a setting can be made 
by matching the intensities rather than 
by estimating maximum intensity. The 
light which has passed through the 
ha!f-wave plate appears in the form of 
a star at the center of the viewing field 
on the instrument, At the four points 
mentioned above, the intensity in the 
two light paths will be the same, and 
the field will blend into a homogeneous 
whole. A light-match determines the 
plane including the sun, and it is only 
necessary to distinguish by direct ob- 
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servation of the sky the general direc- 
tions "toward" and "away from" the 
sun. 

Using this type of setting and read- 
ing in conjunction with azimuth tables, 
an accuracy of one degree can be ob- 
tained in measuring the sun's direction. 


Wind Tunnel Bill 
Introduced in Congress 


Legislation authorizing a $311-mil- 
lion transonic and supersonic wind 
tunnel construction program was in- 
troduced recently by Chairman Carl 
Vinson (D.), Ga. of the House Armed 
Services Committee. 

The program, a first-step implemen- 
tation of the “unitary plan” worked out 
by the Army, Navy, Air Force and Na- 
tional Advisory Committee for Aero- 
nautics, would include: 

* Air engineering development center, 
to be constructed by the USAF. For 
"initial construction, $150-million is 
authorized. 

* $150-million expansion of NACA 
facilities at Ames and Cleveland, in- 
cluding a 500-acre addition to the 
NACA installation located at the 
Langiey Air Force Base, Va. 

* A $6,600,000 wind tunnel at the 
David W. Taylor Model Basin, Md., 
to be constructed by the Navy. 

* Thirteen transonic and supersonic 
wind tunnels at educational institu- 
tions, to be constructed by, or under 
the direction of NACA, at a cost of 
$4 million. 


Foreign Reports from McGraw-Hill World News 


Optical Checker Measures 
Three-Dimensional Contours 


Designed for the rapid inspection of 
three-dimensional contours, and espe- 
cially useful for such items as turbine 
blades, is a projection pantometer made 
by Optical Measuring Tools Ltd, 
Slough, Buck, England. 

The instrument can handle blades up 
to 8 in. long, 3 in. wide and 1 in. radius 
of contour, Screen diameter is 6 in. and 
magnification is 30x. The light source 
is a 12 v, 48 w prefocused lamp. 

The work is held vertically in a 
holder that is adjustable for rotational 
and vertical movement, each located by 
quick acting ratchets. 

Two diametrically opposed stvluses 
are mounted on a freely floating table 
and spring loaded against the blade 
sides to provide automatic reversal of 
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direction. The contour of one side of 
the blade is traced by one stylus that 
is controlled by rotating a single knob. 
When the end of the blade is reached, 
the other stylus is automatically brought 
into action, and, as the knob is turned 
back again, it traces the other side of 
the blade. 

The floating table also carries a scale 
consisting of two concentric circles rep- 
resenting the appropriate work toler- 
ance. Thus, as the stylus follows the 
blade contour, the scale follows an iden- 
tical path. 

The image of the scale is focused 
on a second scale in which are marked 

rofile sections of the particular blade 
Lus examined. The optical system is 
so arranged that the image of the toler- 
ance circles remains stationary and the 
image of the blade section moves across 
the screen following the stylus. 


The operator turns the knob and ob- 
serves the profile of each side of the 
blade as it passes through its respective 
tolerance circles. As each section is com- 
pleted, holder is raised to next ratchet 
stop and operation repeated. 


One-Man Helicopter Engine 
To Be Developed in England 


The "Iean the “individual 
helicopter,” is to be developed in Eng- 
land rather than in the United States. 
Production, believed to be about a year 
away, hinges on development of an en- 
gine by Hoppi-Copters, Ltd., a com- 
pany formed during inventor Horace 
Pentecost's stay in England. The head 
of the company is B. E. Martin, man- 
aging director of Marwyn (Bourne- 
mouth) Ltd., an engine design firm. 


Propucr ENGINEERING — JUNE, 1949 





oe fF E C B 


Martin has agreed to finance develop- 
ment of the engine to British specifica- 
tions in exchange for the manufacturing 
and sales rights to the Hoppi-Copter in 
Europe. 

The basic engine for development 
will be the type used for light racing 
motorcycles, an English specialty. The 
weight of these engines approaches 1 Ib 

er hp, although the general average is 
ween 11/, and 2 pounds. The goal 
for the Hoppi-Copter is a 2-cylinder, 
4-cycle 50 hp engine weighing not 
more than 75 lb. Existing models oper- 
ate from a 2-cylinder, 2-cycle 45-Ib en- 
gine, which barely attains 35 hp at full 
throttle. 

The Hoppi-Copter consists of a seat 
on a tri landing gear, with engine 
at the pilot's back, two superimposed 
two-bladed contra-rotating rotors over- 
head and a control stick in front. Move- 
ment in any direction causes the ma- 
chine to travel in that direction by 
applying cyclic pitch in the appropriate 
sector of the rotor disk. Collective pitch 
increase and decrease is applied to both 
rotors by raising or lowering the control 
stick bodily, and directional control by 
twisting the stick handle. This action 
applies more or less pitch to the upper 
rotor only, thus leaving a small unbal- 
anced torque that causes the machine 
to turn in one direction or the other. 

The control mechanism consists of 
gimbal rings linked by tubular rods to 
pitch cranks on the rotor blades. The 
twist-grip on the stick is geared to a 
cam ring on the lower control gimbal 
so that rotation of the grip rotates the 
ring, and sloping cam slots cause it to 
rise or fall, according to the direction 
of rotation. This motion increases or 
decreases the pitch of both blades of 
the top rotor simultaneously by sliding 
the upper gimbal ring up and down the 
rotor shaft. 

The inner portion of the rotors is in 
the form of tubes attached to the rotor 
shafts supported in thrust bearings. At 
the outer ends are flapping hinges, set 
at a small angle. Solid spruce blades are 
secured to these hinges by plates bolted 
through the blade roots. Flapping of 
the blades in an upward direction is re- 
stricted by small adjustable stops. 


Impregnated Latex Coatings 
Prevent Corrosion of Metals 


One of the more interesting new de- 
velopments in corrosion-inhibition is 
the application of latex coatings im- 
pregnated with sodium benzoate. Work 
on this subject in the United Kingdom 
has been carried out since the war at 
the Government's Chemical Research 
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A versatile magnetic-type electron 
microscope was shown recently at the 
Physical and Optical Societies Exhibi- 
tion held at Imperial College in 
England. Made by Philips Electrical 
Limited, the instrument contains two 
special lenses in addition to the stand- 
ard set of three — condenser, objective 
and projector. This arrangement m 
mits che magnification of a complete 
range from 1,000 to 60,000 diameters 
without the need for changing pole 
pieces. Further, by the use of a wide 
angle projector lens operating at a con- 
stant strength, coverage of the full 
screen diameter of eight inches at all 
magnifications is artained. 

The miscroscope design makes align- 
ment adjustment of the lens system 
unnecessary. Adjustment of the illu- 


Laboratory at Teddington, and was 
described recently by Dr. W. H. J. 
Vernon, in a lecture before the Royal 
Society of Arts on the subject of 
“Corrosion of Metals.” 

The development of sodium ben- 
zoate as an inhibitor originated in war- 
time work on anti-freeze solutions for 
use in the cooling systems of automo- 
bile engines. In addition to being an 
effective anti-freeze agent, the chemical 
also possesses the outstanding property, 
when added in small proportions to 
solutions of glycerine or glycol, of in- 
hibiting the corrosion of metals in the 
cooling system. 

Scientists at the Chemical Research 


Philips Electrical Lid. 


Electron Microscope Has Special Lens System 


minating field is effected by electrically 
controlled magnetic deflecting fields. 

The deflection lens obviates the need 
for removing the test specimen from 
the object chamber to a lower compart- 
ment when an electron deflection pic- 
ture is required. An adjustable dia- 
phragm permits photographing of any 
selected part of the specimen under 
examination. Full provision is made 
for obtaining stereo-micrographs by ro- 
tation of the specimen holder between 
two successive exposures of an inter- 
nally mounted 35 mm camera, 

An entirely new oscillating beam 
focusing device has been incorporated. 
This mechanism facilitates rapid and 
exact adjustment, thereby ndn d the 
tedious job of locating best resolution 
by the trial and error method. 


Laboratory have applied this discovery 
to wrapping materials that not only 
exclude humid or polluted atmospheres, 
but also have the more positive effect 
of preventing attack on the underlying 
metal if the wrapping is defective. 
These characteristics have been achieved 
by impregnating the wrapping material 
with sodium benzoate. Steel specimens 
in these wraps remain bright in condi- 
tions of high humidity, even if the 
wrapping becomes soaked with preci- 
pitated moisture. 

Sodium benzoate is a "safe" inhib- 
itor. If its concentration falls below the 
inhibiting percentage, corrosion and 
localized pitting are not induced. Other 
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advantages are compatibility with other 
organic substances and resistance to 
mould growth, a property useful in 
tropical climates. 

The first wrappings investigated 
were cellulosic materials. A more recent 
and promising development resulting 
from collaboration with the Rubber 
Producers Research Association is rub- 
ber latex with sodium benzoate as an 
additive. Simple dipping of the article 
in the treated latex at ordinary room 
temperature produces a protective coat- 
ing that has desirable mechanical prop- 
erties combined with those of corrosion 
prevention. Large articles can be 
sprayed with equally successful results. 
Coating covers the whole surface of the 
article, even small interstices, but can 
be readily peeled off when no longer 
required. Stripping can be made simpler 
by incorporating tape in the coating. 


Importance of Lubrication 
Engineers in Industry 
Theme of ASLE Meeting 


THE HIGHLY MECHANIZED processes 
prevailing throughout industry require 
proper lubrication and supervised main- 
tenance by qualified staff engineers to 
minimize costly down-time. Such was 
the theme of the Fourth Annual Meet- 
ing of the American Society of Lubri- 
cation Engineers as keynoted in a paper 
delivered by G. M. Read, Chief Engi- 
neer of DuPont de Nemours & Co. The 





NEW PRESIDENT of the American Soci- 
ety of Lubrication Engineers is Charles L. 
Pope, Chief Lubrication Engineer, Eastman 
Kodak Company. One of the founders of 
the Society, he is also active on ASTM, 
ASME and AGMA committees. 
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three-day meeting was held April 11-13 
in New York. 

Among the twenty papers presented 
were several dealing with bearings. 
Milton C. Shaw of MIT discussed 
journal bearings that are subjected to 
rotating and fluctuating loads when 
both bearing and shaft are in motion. 
A method of reducing each loading 
system to an equivalent conventional 
journal bearing was presented as a 
means for obtaining solutions to com- 
plex loading problems. 

"Improved High-Speed Roller Bear- 
ings" was the subject of a paper read 
by D. F. Wilcock of GE's Thompson 
Laboratory, West Lynn, Mass. ‘Tests 
conducted at the Laboratory indicate 
that scantily lubricated 95 mm bearings 
having brass roller separators and spe- 
cial surface treatment will run for 
several hours at 7,500 rpm and 500 Ib 
radial load. Only slight transfer of 
metal results from “skidding” of the 
rollers. 

Kinetic friction studies made at 
NACA on lubricant-coated steel speci- 
mens subjected to sliding velocities 
ranging from 50 to 8,000 fpm and 
placed under extreme loads show 
Fe, O, and molybdenum disulfide are 
effective in reducing friction. 

Four methods for pressure lubrica- 
tion of industria! bearings were out- 
lined by Farvel Corporation's Vice- 
president, A. J. Jennings. These greas- 
ing methods include three types of 
single-supply-line systems and one 
parallel-line configuration. 

W. A. Zisman, head lubrication en- 
gineer at the Naval Research Labora- 
tories, gave an exhaustive discussion of 
methods for evaluating the flammabili- 
ties of hydraulic fluids. 


Drawing Symbol Standards 
Being Revised by ASA 


CONSIDERABLE PROGRESS has been 
made by the American Standards 
Association's sectional committee on 
"Graphical Symbols and Abbreviations 
for Use on Drawings, Z32." 

In conjunction with ASME and 
AIEE and many other related organiza- 
tions, Chairman W. L. Heard, formerly 
of Bell Telephone Laboratories, and 
Vice Chairman, W. J. Kunz, Combus- 
tion-Engineering-Superheater, Inc. have 
taken the original standard Z32 on 
“Graphical Symbols and Mechanical 
Engineering" and split it into ten sec- 
tions dealing with mechanical symbols 
and several standards on electrical 
symbols. 

Sections on Welding and Plumbing 
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MEETINGS 


June 5-8 

AMERICAN GEAR MANUFACTURERS 
ASSOCIATION —Thirty-third Annual 
Meeting, The Homestead, Hot Springs, 
Va. 
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June 5-10 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS — Summer Meeting, French Lick 
Springs Hotel, French Lick, Ind. 
June 14-16. 

AMERICAN MATHEMATICAL SOCIETY 
— Symposium on Elasticity, University 
of Michigan, Ann Arbor, Mich. 
June 20-24 

AMERICAN SOCIETY FOR ENGINEER- 
ING EDUCATION — Annual Meeting, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. 


June 20-24 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS — Summer General 
Meeting, New Ocean House, Swamp- 
scott, Mass. 
June 27-29 

NAVAL ORDNANCE LABORATORY — 
Dedication of Aeroballistics Division 
and Technical Meeting, White Oak, 
Silver Spring, Md. 
June 27-30 

AMERICAN ELECTROPLATERS' Soci- 
ETY — Thirty-sixth Annual Convention, 
Schroeder Hotel, Milwaukee, Wis. 


June 27-30 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS—Semi- Annual Meeting, 
University of California, San Francisco, 


Calif. 


June 27-July 1 

AMERICAN SOCIETY FOR TESTING 
MATERIALS — Fifty-second Annual 
Meeting, Chalfonte-Haddon Hall, At- 
lantic City, N. J. 
July 20-21 

INSTITUTE OF AERONAUTICAL 
SCIENCES — Annual Summer Meeting, 
IAS Building, Los Angeles, Calif, 





Fixture Symbols are already in print 
while those dealing with Heating, 
Ventilating and Air Conditioning; Pipe 
Fittings and Valves; Railroad Equip- 
ment, and Heat Power Beige Dp 
bols have been completed but not 
printed, Standards on Bolt, Nut and 
Rivet and Mechanized Gage and In- 
strument Symbols are now under con- 
sideration. Sections on Structural Steel 
and Marine Symbols will be formulated 
when time permits. 
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A MESSAGE TO AMERICAN 





"Give us the tools . . ." 


I his speech at Massachusetts Institute of Tech- 
nology, Winston Churchill said that America's 
possession of the atomic bomb is all that has 
kept Soviet Russia from overrunning Europe and 
bombing London. 


Our State Department knows that there has 
been another deterrent to aggressive warfare by 
Russia and a deciding one. That deterrent is the 
superior industrial strength of the United States. 
But once Russia approaches our industrial 
strength, then watch out! For Stalin or no Stalin, 
there will be trouble. Therefore, the simple table 
below is worth every American's careful reading. 
It shows in percentages what Russia did with 
her national income in 1948 and what we did 
with ours: 


USSR 


CHEM WM. Liocov ede oth 60% 79% 
New capital equipment and 

public works .............. 2146 12% 
Foreiga aid .....sscscscososes 2% 
Defemee .... eee eere 13% 5% 
Building of inventories and 

war stock-piling ............ 6% 2% 


These figures for Russia come from The (London) 
Economist, Britain's influential economic journal. 
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These figures are estimates based on informa- 
tion from behind the Iron Curtain, and so can- 
not be checked directly. But they fit with what 
is known of Russian development. 


The table shows that Russia is straining every 
resource to build up its industrial strength. When 
Russia’s effort is measured in dollars, and com- 
pared to ours, the figures show: 


Where we spent $20 to $21 billion for new 
industrial plants and equipment last year, the 
Russians spent $12 to $14 billion. 


But while we used about $9 billion of this to 
replace old equipment, the Russians spent no 
more than $2 billion for replacing old equip- 
ment. The Russians had much less worn-out and 
obsolete equipment to replace. They could con- 
centrate their efforts on expanding their indus- 
tries and buying new equipment. 


So—we used only $11 to $12 billion to 
expand our industries. 


And the Russians used almost as much to 
expand theirs—$10 to $12 billion. 


Russia is gaining industrial strength as fast as 
we are—and may soon be gaining faster. The 
more she gains and the faster she gains on us, 
the greater is the danger of war. 


continued on next page 










American industry is pushing modernization 
and expansion hard. It is doing an heroic job. 
McGraw-Hill’s recent survey* shows that industry 
already has in hand plans to build plants and 
buy equipment in the next five years adding up 
to $55 billion. Industry plans that investment — 
and much more — if it can get the money. 


On those plans of industry depend our national 
security. 


If these plans of ours are cut back, the 
Russians will be years closer to their goal of 
industrial equality — the strength that they need 
to wage aggressive war successfully. 


But more and more our industry's plans are be- 
ing menaced by socialist policies in Washington. 
The President continues to urge a further increase 
in the tax on corporate profits, even though 
federal taxes alone now take 38 cents of every 
dollar of profit. He wants $3 billion more in 
taxes on corporate profits now, plus added per- 
sonal taxes. 


Last year corporations spent almost two-thirds 
of their profits—about $13 billion—for new plant 
and equipment. This year corporation profits will 
be lower than last year’s $21 billion, perhaps by 
20 per cent. Subtract a fifth or more from last 
year’s profits. Then adopt the President’s pro- 
posal and take $3 billion more in corporate 
taxes and you raise havoc with planned ex- 
penditures for new plant and equipment. 


Approval by Congress of the President’s tax pro- 
gram would cut industry’s program of plant and 
equipment development by a third or more. That 
means a major blow to our prosperity as well as 
our national security. For as capital investment 
goes, so goes general prosperity. 


Further serious damage would be done by 
Congressional approval of the President’s indus- 
try-control bill. The so-called Stability Act of 


*A complete report on our national survey may be 
obtained by writing McGraw-Hill Publishing Co., 330 
West 42nd St, New York 18, N. Y. This is one of 
a special series of editorials on industry's needs for 
new plants and equipment. 


1949 (the Spence Bill) would severely check 
industrial progress. That bill would put the fed- 
eral government in the business of providing the 
added industrial capacity which the tax program 
would prevent private industry from doing for 
itself. It would be hard to conceive a better and 
surer way to dry up private investment in new 
plant and equipment. For every dollar of govern- 
ment investment will scare away many times 
more dollars of private investment. People will 
not want to risk their money in businesses com- 
peting with the U. S. Treasury. At the same time 
it will attack private investment in another way. 
It means that government would spend your in- 
come for you instead of allowing you to spend 
or invest for yourself. That is the high and quick 
road to socialism. 


American industry needs right now great 
courage and incentives if it is to carry out its 
tremendous building program. It needs also a 
release from the program of a socialist admini- 
stration in Washington with its systematic dis- 
couragement of enterprise and risk taking. 


° 
Above all, industry needs assurance by the 
actions of the 81st Congress itself that there is 
a future in this country for a system of dynamic 
capitalism, functioning in a free society. By acting 
now to strengthen the American people's faith in 
their industrial system, by providing needed in- 
centives for management and investors, by pro- 
tecting industry's capacity to buy new equipment, 
the 81st Congress can sustain American indus- 
trial progress and keep us united and strong. 


But if we kill freedom of industrial planning and 
action by unneeded taxes and government con- 
trols we put ourselves — and our friends all over 
the world — in dire peril. 


Nothing would please the Communists more. 


President, McGraw-Hill Publishing Company, Inc. 
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Farm tractors, working long hours while coated with abrasive dust and 
dirt, are particularly tough on brake linings and clutch facings. 

Tractor manufacturers, therefore, are mighty careful in selecting friction 
material for original equipment. And every one of the eight major manu- 
facturers in this field uses R/M materials! 

R/M brake linings and clutch facings are available in a wide range of 
types and sizes, with varying frictional characteristics. In practically every 
field where brakes and clutches are used, manufacturers rely on R/M help 
... in both design and supply of friction materials. 

Whatever your problems, you'll find the R/M representative well- 
informed and helpful. When you call him in, you call on the integrated 
experience of four great plants, four research organizations, and four 
testing laboratories . . . all ready to serve yov. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bldg., Detroit 2, Mich. 


445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Blvd., Los Angeles 11, Calif. 
1071 Union Commerce Bldg., Cleveland 14, Ohio 


Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N. J. No. Charleston, S. C. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings e Brake Blocks e Clutch Facings 
i" Fan Belts e Radiator Hose « Mechanical Rubber Products e Rubber Covered Equipment è Packings 


Asbestos Textiles e Powdered Metal Products e Abrasive and Diamond Wheels e Bowling Balls 
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OILITE 


Finished MACHINE PARTS 


LARGE SIZES TOO 
AS BIG AS 24" 


w & * 
with NO Machining... 
Finished OILITE parts made from metal powders offer you many advantages including the following: 


Precision parts at lower cost. 

More than 20 types of machining operations eliminated. 

Mass production even on designs involving profiling and “depressions”, 
No capital investment or tooling programs on your part. 

Parts impossible to machine economically can be made readily 
of OILITE—allowing you greater freedom of design. 

Complete engineering service at plant and in the field. 

Parts of either ferrous or non-ferrous materials. 

Metallurgically and structurally homogeneous—no imperfections. 
Self-lubricating surfaces if desired. 

Quicker delivery assured. 


Send your blueprints to Field Engineer or Home Office. Address Dept. C 


AMPLEX MANUFACTURING C0. 515; 
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Be 
FIELD ENGINEERS AND SUPPLY DEPOTS IN PRINCIPAL “erties 


178 Propuct ENGINEERING — JuNE, 1949 





PRODUCT ENGINEERING 


REFERENCI 


BOOK SHEEN 


Surface Finish, Hardness and Life of Steel Parts 


CHARLES LIPSON 


Consultant 


CHOICE OF SURFACE FINISH and hardness are factors in the 
cost of steel parts subjected to cyclic loading. The accom- 
panying nomographs enable the engineer to compare the 
anticipated service life of steel parts of different hardnesses 
and surface finishes for any given design stress for a com- 
pletely reversed cycle. 

Life of 1,000,000 cycles represents approximately an 
infinite life. That is, the design stress corresponding to 
5,000,000 cycles will be approximately the same as for 
1,080,000 cycles. 

With the design stress known, to determine the antici- 
pated service life of a steel part of given hardness and 
surface finish, a vertical line is dropped from the inter- 
section of a horizontal line, representing design stress value, 
with a slope line drawn from the hardness value point on 
the hardness reference scale through a hardness value point 
on the respective surface finish scale. 


EXAMPLE 1. Find the anticipated service life of a steel part 
having a machined surface, 250-BHN, for a design stress 
of 66,000 psi? 


SoLuTION. Draw slope tine from point 250 on hardness 
reference scale through point 250 on machined surface 
scale; draw horizontal line through 66,000 on stress scale 
to intersect with slope line; drop vertical line from point 


250 





ttt FOR ANY GIVEN DESIGN STRESS, 


of intersection to life cycle scale and read 30,000 cycles 


When the required service life is known, to determine the 
design ‘stress for a steel part of given hardness and surface 
finish, a vertical line is erected from the life cycle scale to 
intersect with a slope line drawn from the hardness value 
point on the hardness reference scale through a hardness 
value point on the respective surface finish scale. A hori- 
zontal line drawn from the point of intersection to the 
stress scale gives the design stress. 


EXAMPLE 2. Find the allowable design stress for a steel 
part with a required service life of 30,000 cycles, having 
a machined surface of 250 BHN? 


SOLUTION. Erect a vertical line from point 30,000 on life 
cycle scale to intersect with a slope line drawn from point 
250 on hardness reference scale through point 250 on 
machined surface scale. From point of intersection draw 
a horizontal line to stress scale and read 66,000 psi for 
allowable design stress. 


The nomograph is based on data given in “Allowable 
Stresses for Steel Members of Finite Life," G. C. Noll and 
M. A. Erickson, Proc. SESA, Vol. V, No. 2; the forth- 
coming McGraw-Hill book “Factors of Stress and Strength,” 
C. Lipson, G. C. Noll and L. Clock; and the following 
articles “Significant Strength of Steels in the Design of 
Machine Parts—1I and IL" published in the April and 
May 1949, numbers of PRODUCT ENGINEERING respectively. 


HARONESS AND SURFACE FINISH 
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@ With greatly increased manufacturing 
facilities, Auto-Lite is now more than ever 
before the logical source of high quality 
industrial wire and cable and wiring 
assemblies. Any type. size, shape or 
insulation required by your specifications 
can be promptly delivered. 


THE ELECTRIC AUTO-LITE COMPANY 


Port Huron Wire and Cable Division Michigan 
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complete descriptive data will be sent on 
request. Write on your company letterhead 
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IN 38 MONTIS! 


A midwestern meat packer learned he could save 52.547 
a vear on maintenance costs of sausage meat trucks by 
changing from galvanized steel to Akwco Stainless Steel 
And with these savings he found he could pay for his new 
equipment in 38 months 

The cost-analysis chart on this page demonstrates how 
maintenance costs are often much more important than 
first cost. For example the cost of a galvanized truck is 
less than half the cost of a stainless steel truck. Yet the 
annual maintenance bill for a galvanized truck is almost 
six times the upkeep on a stainless steel truck 

Whether you manufacture processing equipment or use 
it. a study of this chart may suggest wavs for you or vour 
customers to lower maintenance Costs hy changing to 
equipment made of Armco Stainless Steels. 

No Plating Needed 

In many cases. even the first cost of stainless steel is lower 
than for short-lived materials. The reason is that the high 
streneth of this corrosion-resisting steel often permits de 
signers to use lighter gages than are necessary with other 
materials. And vou cut out plating costs because ARMCO 
Stainless Steel is solid. rustless metal all the way through. 

If you're interested in sharply reducing your mainte- 
nance expenses. or giving buyers of your equipment these 
money-saving features, just write us at the address below. 
AnMCO Engineers will be glad to work with vou in select- 
ing the right type of Armco Stainles Steel for your needs. 
Armco Steel Corporation. 239 Curtis St.. Middletown. O. 


Export: The Armco International Corporation 


ARMCO STAINLESS STEELS 


COMPARATIVE YEARLY MAINTENANCE COSTS 
OF MEAT TRUCKS 


Maintenance Costs a 
Saving Made 


per truck By Use of 


Operations 
Galvanized Stainless Saintes Seet 


Scour with stainless pad 
1 hour /week 


Labor 2c minute 


10 minutes needed to clean 


tainless truck 


Water and steam rinse— 


2 minutes 2c minute 


Time for truck to dry (idle time 


, minute 2c minute 


Thorough oiling with paraffin 


oil—3 minutes 2c minute 


Regalvanizing cost: every two 
years 
157 Ib. (seven times in 15 years 
5c Ib 


Preparation for galvanizing 
15 minutes (7. 2'/4,c minute 0.15 


Put back in service 15 
minutes (v. 2'A4c minute 0.15 


Total Yearly Maintenance 
Cost $72.23 $12.48 
TOTAL YEARLY SAVINGS BY USING STAINLESS 


Co 


Vv. 


Propuct ENcINEERING — June, 1949 





SHEET 


BOOK 


REFERENCE 


ENGINEERING 


inued) 


Design (conti 


pring 


Belleville S 








/9//€4€04 


dONO 3ynSS3Hd LN39H3d 3AIJ3-ALIN3A3S MO3 LHVHO 


ų 44Ô13y 3344 40 
Sw; U! P u0i429|49(0 
$99.48 'XOu4 40 4U/0g - > €191 v1 Z! 1 8090 v0 20 O 
0 


G »— 9 —9— ee oo 
| 
ISA 000 9/ - SS9449 'xojy EN 
4192500 -4% or He 
u! gato - M 
pug, oj 


glogg-94nsso2d 'xoyjy 
WISE- gi 


"ug -go 


ua^Ó ajduiox3 


9|02 

u0i4294402 SS9448 - S 
ajo )S 

u014234402 84055344 - d 


—g jue29$ 


D 
n 
o 
n 
3 
+ 


June, 1949 


ENGINEERING 


Propvuct 





Hanna 
CYLINDER POWER 
IS EFFICIENT! 


Use it 1001 ways for 
machine actuation and control 


The fundamental mechanical movements shown 
here are just a few of the many ways Hanna 
Cylinders can work for you—to reduce costs, 
improve performance, get things done efficiently. 

Thousands of Hanna Cylinders are employed 
throughout industry, providing smooth, depend- 
able power in a wide variety of applications. They 
will push, pull, raise, lower, press, clamp or control 
for you. They will reduce manual efforts and speed 
up your production. 

To find out how Hanna Cylinder Power can 


help you, send today for complete information. 


eee AIDS" 


AVAILABLE... e 


(1) Hanna Cylinder Selector 
ond Pneumatic Calculator 
packed with facts ond figures 
on pneumatic power. (2) Han- 
na Calculotor for Hydraulic 
Cylinders another ' slide 
rule’ which shows ata glance, 
information on hydraulic power 
and cylinder selection 


(3) Catalog 233 gives full information on 
Honno Hydraulic Cylinders. (4) New Catalog 
236 hos 24 poges of details on Hanno Low 
Pressure Cylinders 


Hanna Engineering Works 


1765 ELSTON AVE. CHICAGO 22, ILLINOIS 
HYDRAULIC AND PNEUMATIC EQUIPMENT . . . CYLINDERS , . . VALVES . . . RIVETERS 
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NEW MATERIALS AND PARTS 


INDEX 


Product 
Pressure 
Ball 
Synthetic 
Photoelectric 


Manutacturer 


Actuator 


Hoover. Electric Co 


Bearing Ihe Fafnir Bearing Co 
Metric Mfg. Co., 
Photosw itch, 


Veeder-Root, 
Dodge Mfg. Corp 


Coating, 


Lacquer Inc 


Control Inc 


Counter, Magnetic 
Rigid 
Ait Cooled 
Flow Rate 
Threaded Steel 
Combination 
Meter, Vibration 
Motors, Shaded 
Pillow Block 
Polishing Solution 
Self-Locking 
Bellows Valve 


Inc 
Couplings 
Engine, 

Indicator 


Power Products Corp 
Fischer A Porter Co 
Clover Ind 
General Electric 
The Calidyne Co 
Russell Electric Co 

Boston Gear Works 

Chemclean Products Corp 
Waldes Kohinoor, 
Cook Electric Co 


Inserts 
Meter, 


. Inc 


Co 


Pole 


Retainers, 
Seals 


Inc 


Magnilastic Div 


Dual Pressure Valve 
Saval, Inc., 1915 E. 51st St., Los Angeles 1, € 


Electrically operated dual pressure selector valve is suit 
able for installation on presses or other hydraulic equip 
ment where it is necessary to use both a high and low 
pressure system. Designed specifically for water pressures 
up to 7,000 psi, the valve can be used with oil or air, 
and can accommodate welded 


screwed or flanged con 


nections up to 2 in. dia on pressure ports and 2} in. on 


the return port. Operation can be either automatic or 
manual. Solenoids operate valve opening, time delay 
and valve closing. Minimum flow passage is $ in. dia, 
and pressure drop is 7 psi at 50 gpm. Overall dimen- 
sions are about 163 x 173 x 9! inches 


Threaded Steel Inserts 
Clover Ind., Inc., 539 Ellicott St., Buffalo 3, N. Y. 

Deep-drawn inserts with rolled threads are recommended 
for use in molded plastic die castings, rubber products 
and other related parts. These inserts are made of light 
gage steel, and in tests have shown themselves to be more 
resilient than a screw-machine-manufactured product of 
similar design. There is no change in the diameter of 
ENGINEERING - 
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OF ITEMS 


Product Manufacturer 


White-Roth Machine Cx 
Ihe Carpenter Steel Co 
The Hart Mfg. Co 
Applied Science Corp 
Kent Clift Laboratories 
Photoswitch, 
Struthers-Dunn 
D Co 


Electric 


Starter, Engine up 
Steel, Acid-Resistant 
Switch, Motor 


Switch, Multichannel 


Control 
ot Princeton 


Tester, Hardness 


Timer, Electronic Inc 


Timer, Process Ine 


Transformers, Control Square 


Outdoor General Co 
Variable 
Check 
Diaphragm 
Dual Pressure 
Manual 


Rotary 


l ransformer, 
Transmission, 
Valves, 
Valves, 
Valve, 
Valve, 
Valves, 


Inc 


Co 


Transmissions, 
Parker 
Crane 
Inc 
Inc 


Morgane, 


Graham 
Ihe 
Ihe 


Saval, 


Speed 
Cone Appliance 


Co 


Control Savel, 


Inc 


this insert after molding; and, according to the maker, 
these units cost about half as much as brass parts of the 
same size. The inserts are available in. 1-20, 10-32, 
and 6-32 screw sizes 


8-32. 
Pressure Actuator 
Hoorer 


23, € 


Electric € "100 Mone! 


A veles 
This actuator is designed to regulate internal pressure 
by bleeding off excess air. It is controlled by a direct 
pressure measuring device through a potentiometer on 
the actuator. The assembly consists of a 208 v, 3 phase, 
100 cycle motor with a 1/16 hp output; a 28 v d-c mag 
netic clutch and brake; and a 9,360 to 1 triple planetary 
gear reduction unit giving an output torque of 500 in 
lb at 1 rpm; adjustable limit switches; splined driving 
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shaft and thermal overload protector. In tests, the 
actuator was required to provide à minimum torque ot 
500 in-lb at altitudes ranging from 0 to 50,000 ft and 
at temperatures from —76 F to --250 F 


Magnetic Counter 

Veeder-Root, Inc., Hartford 2, Conn 
Reset magnetic counter, Series 1248 for d-c only, caa 
be connected to dry cells, storage batteries, or d-c current 


in series with any device having a contacting arrangement. 
An 80 amp-hr storage battery, with time of contact on 


commutator or circuit breaker adjusted to minimum re- 
quired, should run this counter to 5 million counts on 
one charge. Instrument will count up to 1,000 incre- 
ments per min. Counter consumes 6 watts and operates 
on à 110 v circuit. 


Acid-Resistant Steel 
The Carpenter Steel Co., Reading, Pa 

Stainless steel, designated by the company as No. 20, is 
now being produced in the form of annealed bar stock, 
wire, strip, tubing, pipe, sheet and plate. The alloy re- 
sists the corrosive effects of sulfuric acid and many other 
highly corrosive agents, and is recommended for com- 
ponent parts which must have a life span equal to that 
of the cast assembly. The alloy can be machined at the 
speeds generally used for Type 316 stainless steel. Analysis 
shows this No. 20 metal to contain 20 percent chromium 
and 29 percent nickel. It also contains 2 and 3 percent 
of molybdenum and copper, respectively. Other alloying 
elements are silicon, manganese and, of course, carbon 


Bellows Valve Seals 
Cook Electric Co.. Magnilastic Div.. 2700 Southport 
Ave., Chicago M, Ill 
Corrosion resistant metal bellows seals of all-welded con- 
struction are manufactured to seal valve stems against 


corrosive agents. The illustration shows how the welded 
bellows surrounds the lower part of the valve stem within 
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the valve body. The bellows is welded at the top to a 
collar which fits into the body neck and at the lower 
end to the top of the disk. The seals are tested to cus- 
tomer specifications, and in cases of vacuum service they 
can be manufactured with leak rates less than one micron 
per cu ft per hr. Units are made of rickel and Monel, 
and are available for valve sizes from i to 12 inches. 


Electronic Timer 
Photoswitch, Inc., 77 Broadway, Cambridge 42, Mass. 


Electronic timer, Type 30 HLI, is an automatic timer 
for intervals from 1/20 sec to 4 min. It will give interval, 
delayed action, automatic repeat or program timing accord- 
ing to the connections at the terminal board. Timer 
operates on either 115 or 230 v. 50/60 cycle, a-c; and 


has contact ratings from 0.5 to 10 amp, at 115 v non- 


inductive, and 5 amp, 230 v non-inductive load 
is within 2 percent of setting 


Accuracy 


Variable Speed Transmission 
3754 N. Holton St., Mil- 


Graham Transmissions, Inc., 
waukee LZ, Wis. 
Double spur reduction models are for use where high 
torque and low speeds are required. Assemblies incorpo- 
rate the motor, variable speed transmission and gear 
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VICKERS HYDRAULICS 


The Industrial Truck Division of the Clark Equipment Company 
uses Vickers Vane Type Pumps on all of its electric battery- 
Cut Ulis tearcowered) tists ine th Gaiag tony ee ae — gupenene models to provide 
valle of paper Gher beard. ydraulic power for lifting and tilting. Many models also have 
Vickers Multiple Unit Valves for control of this hydraulic power. 
Only a few of the many types and sizes of Clark Trucks so 
equipped are illustrated here. Vickers Hydraulics is an important 
factor in the cost-cutting ability demonstrated by Clark Fork Lift 

Chk Meas vik Trucks on a wide variety of materials handling operations. 
duces the cost of handling Vickers Balanced Vane Pumps are notable for their efficient 
locomotive parts in rail- operation and long life. Their exclusive hydraulic balance con- 
raad dap yards. struction prolongs pump life by entirely eliminating pressure- 
induced bearing loads and resulting wear. Write for Bulletins 

49-52 and 36-12. 

Vickers Sectional Type Multiple-Unit Valves are available in 
many combinations for operating single- or double-acting 
cylinders. They provide convenient and selective control and in- 
clude relief valve for overload protection. Write for Bulletin 40-13. 


Clark Elec-Carloader with 
Hi-Lo-Stack device passes 
easily through a 7 ft high door 
opening, yet it will tier to 130 
inches with ease. 


VICKERS incorporated Application Engineering Offices: 


ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT © LOS ANGELES 
DIVISION OF THE SPERRY CORPORATION NEWARK « PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD © ST. LOUIS 
1454 OAKMAN BLVD. * DETROIT 32, MICHIGAN SEATTLE © TULSA © WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 





reducer. The micrometer control makes it possible to 
set speed within a 1/400 part of the dial periphery. The 
double reduction model is available in sizes from } to 11 
hp with speeds ranging from 0 to 75 rpm and 0 to 9 
rpm. The first stage of gear reduction uses a steel pinion 
and a meehanite gear; the second stage incorporates alloy 
steel pinions and gears. 


Multichannel Switch 
The Applied Science C orp 
Princeton, N. J. 

Multichannel switch, driven by a 60 cycle synchronous 

motor, facilitates. investigation of a large number of 


separate quantities or of a single quantity under a number 
of different conditions. The four-pole model shown is 


of Princeton, P.O. Box 4A, 


> 


2 x 3 x á in, and has 30 contacts per pole. The wiper 
is of the shorting type. Standard models have sampling 
rates of 720, 360, 240, 180, or 90 rpm. Electrical opera- 
tions may be synchronized with mechanical motion by 
the attachment of a switch rotor 


Air Cooled Engine 

Power Products Corp., Grafton, Wi 
Air-cooled 2 hp engine with twin opposed cylinders 
weighs 23 lb. The engine can be used either vertically 
or horizontally with pumps, compressors and other related 
equipment. Parts of the equipment are made largely of 
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aluminum. The cylinder is die-cast of aluminum and 
incorporates a honed, cast iron sleeve. The shaft is sup- 
ported by ball bearings. The gas tank has a capacity of 
about 1 gal, and the carburetor is of the automotive type. 
Recommended operating speeds for this engine vary from 
2,200 to 4,150 rpm. 


Photoelectric Control 


Photoswitch, Inc., 77 Broadway, Cambridge 42, Mass. 


Type 20DJ1 photoelectric control switch is recommended 
for such applications as counting, conveyor control, motor 
or valve control, machinery safeguard, and production 
inspection. The small phototube is available either integral 
with the switch housing or in a separate housing, as 
shown. A sensitivity adjustment provides for relay opera- 


tion at levels of illumination from 10 to 50 ft candles, 
and the double-throw relay operates at 1/20 sec. Switch 
has maximum ratings of 10 a, 115 v, a-c; and 5 a, 230 v, 
alternating current. 


Diaphragm Valves 

The Crane Co., 836 S. Michigan Ave., Chicago 5, Ill. 
Diaphragm valve utilizes a new design principle in which 
the diaphragm is used only to seal the bonnet. A separate 


seating member, giving positive control of flow, reduces 
the flexing to which the diaphragm is subjected. Two 


Propucr ENGINEERING — JuNE, 1949 





Tasteful use of Nickeloid Metal adds beauty 
to a functional application by Cory. 


CORY LINE EMPLOYS 
PRE-PLATED METALS 


A pre-plated Mctal, Chrome plated 
Brass, 1s being used by the Cory Corp- 
oration as material for the handle 
holder on its line of coffee makers. 
The application is interesting because 
it tvpifies how Nickeloid Metal can 
be used to add an important decorative 
touch to a functional application. The 
application is also interesting because 
of production savings 


FABRICATION SHORT-CUT Pre- 
finished metals eliminate three costlv 
production steps plating, cleaning 
and polishing. With Nickeloid pre- 
plated Metals, the manufacturer simply 
fabricates, then assembles. Without 
damage to the lustrous finishes, Nickel- 
oid Metals can be stamped, formed, 
drawn, bent, soldered or spot welded. 
Where fabrication is unusually severe, 
the metal can be provided with a pro- 
tective coating a pressure sensitive 
paper or a stripping type plastic film 

- which protects the metal during 
fabrication, then peels off easily and 
quickly. 


BROAD SELECTION Nickeloid 
Metals are platings of Chromium, 
Nickel, Brass or Copper to such base 
metals as Steel, Zinc, Brass, Copper 
or Aluminum. Some 17 different metals 
are available, each qualified to meet 
certain specific design requirements 
for beauty, durability, rigiditv, pli- 
ability, cost, corrosion- or rust-re- 
sistance. 


APPLICATIONS INCREASE As the! 


pressure for lower prices increases more 
and more consumer goods manufac- 
turers are studying the advantages 
offered by Nickeloid pre-plated Metals. 
These advantages are usually several 
fold, including lower fabricating costs, 
faster production, smaller in-process 
inventories, increased product beauty 
and salability. Nickeloid pre-plated 
Metal is a product of the American 
Nickeloid Company, Peru 4, Illinois. 








































































































LUSTROUS FINISHES, patterns, add new NICKELOID METALS require no plating, 
beauty, new sales appeal to a product. polishing before or after fabrication. 














You can forget plating and finishing problems when you switch to Nickeloid 





Metal. The finish is already on a lustrous, durable finish in a rich variety of 





patterns to add new beauty, new sales appeal to vour product. Yes, Nickeloid 











pre-finished Metal gives you both a finer material and a lower-cost production 





method. Nickeloid Metals are available in sheets or coils in a wide range of 








gauges and tempers, plated one or two sides, bright or satin finishes of Chrom- 





ium, Nickel, Brass or Copper plated to base metals such as Steel, Zinc, Brass, 











Copper and Aluminum. Write today for samples and prices 
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types of valves are available; one plain iron and the 
other neoprene lined. The plain iron valves are avail- 
able in sizes from 3 to 2 in. with screwed ends; and in 
sizes to 4 in. with flanged ends. The neoprene lined 
valves are made with flanged ends in sizes 4 to 4 in 
In the unlined valves, a flat faced disk with a neoprene 
insert acts as an hydraulic seal. The entire disk surface 
is faced with neoprene in the lined models. These valves 
are recommended for use with compressed air, com- 
pressed and liquified gases, and for corrosive process 
fluids and solvents. The plain iron valves are designed 
for service with pressures up to 150 psi and 180 F. 


Engine Starter 


White-Roth Machine Corp., Lorain, Ohio 


Starters are designed for use on any horizontal or ver- 
tical type diesel or gasoline engine having an exposed 
flywheel. Unit is powered by an air-cooled, single cyl- 
inder gasoline engine of 4 bhp. The gasoline engine 
drives a friction pulley through a chain sprocket gear re- 
ducing system. The friction pulley contacts the flywheel 
rim when an operator moves the contact lever. After the 
engine has been brought up to speed, the starter is dis- 
engaged. Overall dimensions are 18 x 24 x 21 inches 


Manual Control Valve 
Saval, Inc., 1915 E. 51 St., Los Angeles 11, Cal. 

Manually operated 4-position dual pressure valves are 
for use on high and low-pressure presses employing water 
or oil as a service medium. A lever moves through an 
arc of 90 deg, and permits the separate introduction of 
low pressure and high pressure fluid. Valves have forged 
steel bodies and are furnished in four sizes from } to 
2 in. NPT. Valves will withstand pressures up to 7,000 
psi, and 12 Ib pressure applied to the handle will actuate 
the valve at 5,000 psi. All components in contact with 
liquid are No. 416 stainless steel 


Vibration Meter 
The Calidyne Co., 751 Main St., Winchester, Mass 
This new vibration meter, known as model 5, is de 


signed to read directly in rms inches when the input 
is supplied by the velocity pickup made by the MB Manu- 
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facturing Company. It is a self contained, battery operated 
unit with internal calibration requiring no external power 
connection, thus offering the utmost convenience for test- 
ing in the field. It is also suitable for use in the laboratory 
as a high impedance, high sensitivity vacuum tube volt- 
meter, or detector, for use in absolute measurements of 
unknown voltages by the substitution method. The vi- 
bration meter may be obtained without pickup for the 
benefit of present owners of the MB pickup. Integration 
to provide direct reading in rms inches may be introduced 
by throwing a switch. No conversion factor for the scale 
is required Unit measures 7 x 83 x 11 in. and weighs 
14 Ib. Its range is from 0.001 to 50 in. per sec; 0.001 
in. and up for displacement 


Shaded Pole Motors 


Russell Electric Co., 340 W'est Huron St., Chicago 10, 

lil. 
‘Types 350, 354, 356 and 358 are shaded pole induction 
motors with stackings from 1 to 34 in. These motors have 
ratings from 1/40 to 1/10 hp at 3,000 rpm. Bearing 
brackets are die cast zinc with capillary bronze self- 
aligning bearings. The bearing caps facilitate reoiling 
and will also accommodate a 5/32 in. press fit oiler tube. 
The exciting coil is bobbin wound using enameled wire, 
and is then impregnated and baked The end brackets 
are mounted with a screw in each corner. The lower 
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outstanding improvement 
in DIAPHRAGM VALVES 
by CRANE 


NEW SEATING ARRANGEMENT 
MORE DURABLE... 
SAFER... MORE EFFICIENT 


WORKING PRESSURE 


Now, after completing exhaustive tests, Crane pre- 
sents this better diaphragm valve—better suited for 
more services under today's working conditions. 
Stemming from basic improvements, such as the rad- 
ically new bonnet-sealing and valve-seating arrange- 
ment, this original Crane design introduces many 
outstanding service features like those shown here. 


1. LONGER DIAPHRAGM LIFE, because diaphragm — 
is used only to seal the bonnet—not for seating The Crane diephregm 
purposes. serves one function only 
—sealing the bonnet. It is 
2. POSITIVE SHUT-OFF in case of diaphragm failure. This is ; * OROSO 
. . : t rapid wear. The seating 

an exclusive Crane safety feature. A ; 
F member is a separate cir- 
3. ACCURATE SEATING—new flat face disc with durable, re- Sol Ties Case Gen, aly 
ilient seating surface assures tight closure on all fluids E Ga C aan ene 
X ` B: E "n joined to the diaphragm 

i 5 ith ial leak 

4. GREATER FLOW CAPACITY with reduced resistance and -- E npn 
: (d as >d by Crane Y-pattern body design pone RU: 
pressure drop, assured by € p y design. ianao tingani 


ó veri state 
5. EASIER OPERATION Crane separate disc and diaphragm Mi 


: loss of fluid, even in case 
construction takes less torque—fewer turns—to operate. 


of diaphragm failure. 


GET THIS DESCRIPTIVE CATALOG Mutina 


See these new valves—the outstanding buy 
in their class—at your local Crane Branch 
or Wholesaler. Or write for descriptive 

| catalog AD-1761. 


CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Il. Branches and Wholesalers 
Serving All Industrial Areas. 


This new Crane line includes iron valves with 
screwed ends in sizes 2 to 2 in.; with flanged 


ends from 2 to 4 in. Neoprene coated valves 
—flanged ends only—in sizes from !A to 4 in. 


EVERYTHING FROM... & 
PLUMBING 


E AND 
VALVES | | 
| HEATING 
FITTINGS ! C | 

ius 


No. 1615, 
| flanged ends, No. 1611, 
No. 1610, screwed ends neoprene coated flanged ends 


PIPE FOR EVERY PIPING SYSTEM 
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screw positions have tubular centerless ground dowels 
Ihe screws extend through these dowels and their flexi 


bility improves the alignment between the bearing 


rackets and the stator 


Control Transformers 


Square D Co., Industrial Control Div., 4041 N. Rich 
ard St., Milwaukee 12, Wis 


Class 9070 Type A circuit control transformers are built 
for use with industrial control equipment. To provide 
secondary circuit protection either one or two fuse and 
bracket assembly units can be mounted on the trans 
former, as shown in the illustration. Built for front 
wired control panel use, screw type terminals permit 
panel wires to run directly to the transformer. Ratings 
are: 50, 100, 150, 300, v at 50/60 or 25 cycles; and 500 
va at 50/60 cycles, with primary voltages of 220, 380, 
i40 and 550 and secondary voltages of 24 or 110 volts 


Self Locking Retainers 
Waldes Kohinoor, Inc., 47-16 Austel Place 
Island City 1, N.Y 


Self locking device is designed for securing rods made 
of cold rolled steel, plastics and other materials. The 
retainer ring is made with a flat cross-section and 
three equally placed projecting prongs. These prongs 
lock securely around the rod so that the retainers will 
withstand thrust loads up to 325 Ib. These retainers are 
watlable for rod diameters from 0.090 to 0.375 


has 


inches 


Rigid Couplings 
Dodge Mie. Corp... Mishawaka, Ind 


Rigid couplings consist of two inner tapered p and 
two outer flanges. Set screws force the tapered joints 
together. According to the manufacturer, this locking 
which is obtained by tightening two set screws, gives 
the equivalent of a shrink fit. Maximum bore dimensions 
vary from 1,4, to 5 in. Overall flange dimensions range 
from 5 to 144 in. Couplings, ademarked Taper Lock 
ire machined all over, and are for use with mild st 
hafting in normal or severe shock load 


1 
steci 


Rotary Valves 


Morg.anite, Dic, 5904 ASÍ) 

N.Y 
Rotary valves, made to buyers specifications, are dic 
pressed carbon graphite. The material of these valves 
has a compressive strength of 52,000 psi, a tensile 
strength of 4,000 psi, a shear strength up to 10,500 psi, 
ind in some grades the composition can withstand tem 
peratures up to 850 F. As illustrated in a gasoline mete: 
ing device, these valves are seif-lubricating to reduce 
maintenance costs, and are inert to acids, alkalis and 
solvents 


mos 
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you left your motor running! 


Do you run your motor 24 hours a day, every day? That's all right, if it's 
a Fairbanks-Morse motor, you can leave it on the job and forget about it. 
Fairbanks-Morse motors are built to take on the toughest assignments, to 
give the finest, trouble-free service. They require minimum attention . . . 
they assure lowest maintenance costs. Complete information about the full 
line of Fairbanks-Morse electric motors is contained in the handy POCKET 
PANORAMA. Write to Fairbanks, Morse & Co., Chicago 5, Ill. 


A FAIRBANKS-M 


A name worth remembering 


DIESEL LOCOMOTIVES * DIESEL ENGINES * STOKERS + SCALES + MOTORS + GENERATORS 


PUMPS * RAILROAD MOTOR CARS ond STANDPIPES * FARM EQUIPMENT * MAGNETOS 








- 
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Process Timer 
Struthers-Dunn, Inc ] 
St., Philadalphia 7, Pa 

Model DB timer is used for the auto- 

matic timing of continuous processing 

work where the process pe- 
riods bear a percentage relationship to 
the total time cycle. It eliminates the 
use of a multiplicity of timers arranged 
in cascade system and requires less 
auxiliary control equipment. An en- 
tire process combining 


various 


many opera- 
tions can be set up on the single dial 
DB timer. Adjustments of 
both the total time cycle and the tim 
ing of individual periods can be made 
with a minimum of 
The DB 
synchronous motor operating through 


an adj istable 


of the 


time and effort. 


process timer consists of a 


drive to move a control 
arm radially around a calibrated scale 


Speed range is in the ratio of 36 to 1 


Cone Check Valves 

The Parker Appliance Co., 17325 

Euclid Ave., Cleveland 12, Ohio 
Cone check valves meet specifications 
which allow only 1 drop per hour 
leakage after peak impulse pressures 
of 150 percent of rating. Units are 
available with anodized aluminum 
bodies and stainless steel poppets for 


pressures up to 1,500 psi, or with 
cadmium plated steel bodies and heat- 
treated steel poppets for 3,000 psi 
service. Ports are male or female 
threaded in $ to 3 in. pipe sizes, or 
for tube sizes from 1 to 1 in. OD. 
Tube connection ends have 37 deg 
flare angles. All sizes function in a 
temperature range of —65 to -+160 F, 
and open under 4 to 8 Ib directional 
pressure. 


Hardness Tester 


Kent Cil Lal r4 Vic 

N.Y 
This is the first tester, according to 
the manufacturer, which will 
rately apply dead-weight loads as light 
as 1 g, as applied by either the Knoop 
Indenter or the Vickers Type Indenter 
Tester can be used for experiment with 
minute particles, inclusions, thin met- 
als, transition zones of welds, cera- 
mics, glass and plastics. The instru- 
ment is hand operated. An adjustable 
oil dash-pot, for controlling the speed 


Peek skill, 


accu- 


of load application and the time of 
load retention is easily adjusted to 
suit specific requirements. A me- 
chanical stage provides a means for 
positively locating and positioning the 
area of the test specimen underneath 
the indenter. Dead weights for ap- 
plying loads of 1 to 1000 are included. 


Outdoor Transformer 


General Electric a Meter G In- 
strument Div., Schenectady 5, N. Y. 


Designed for outdoor service, Type 


JEA-3 transformer is suitable for op- 
erating meters, relays and control de- 
vices. The instrument has sealed con- 
with a bracket for mount- 


ing in any position. Core and coils 


struction 


AL S A N 


are impregnated with an asphalt base 
compound. The primary terminals are 
brought through porcelain bushings 
on the top of the transformer; the se 
ondary terminals are threaded studs in 
a weatherproot compartment on the 
side of the The trans- 
former is available in ratings of 
120 v and 4.800:120 v. 60 
cycles. Both of these transformers 
have insulation for a 60 KV full wave 
impulse level 


steel case 


2.400 


Combination Meter 


General Electric ( 

Div., Schenectady N.Y 
Sin tle-phase combination watthour and 
thermal watt demand meter, designated 
as type IHM-1, is essentially two 
meters in one case. The driving ele 
ment of watthour unit has current coils 
molded to electro-magnet laminations, 
and a secondary winding on the poten- 
tial coil which furnishes potential ex- 
citation for the thermal unit. In the 


thermal demand unit of this meter, 
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TYPE “A” 


COMMON 
ASSEMBLY BIT 


bit as a unit) for easy one-handed reaching that eliminates ‘fumble spots” and 
bottlenecks on the line for faster, smoother operation 


With a recess basically designed for common screwdriver operation, CLUTCH HEAD 
removes field service “headaches” by simplifying adjustments . .. any time, 
anywhere. 


Send for NEW BROCHURE illustrating and detailing CLUTCH HEAD’S 
exclusive advantages for safer . faster... smoother, and lower-cost 
screw application. Mention sizes and types of screws that interest you 


CLUTCH HEAD SUBMITS Cold Facts ral 
A. When users credit change-over to CLUTCH HEAD (from other ty pes of recessed head 
N screws) with 15' ;, to 50' , sed iction increases that cold fact merits investigation 
a, When a leading refrigerator manufacturer says CLUTCH HEAD eliminated cabinet 
` damage that is high tribute to the safety and savings of non-tapered driving 
When others testify that absence of “ride-out” (as set up by tapered driving 
x€ reduces the skid hazard ''to zero," and also disposes of a fatigue factor that 
emphasizes a two-way advantage from this exclusive CLUTCH HEAD feature. 
When the world's largest automobile plant tallies 214,000 screws driven non-stop 
YY on a high-torque application . . . that is a record in bit durability and smooth 
operation i 
When you consider that CLUTCH HEAD’s Type “A” Bit can be repeatedly recon 
f ditioned on the spot in 60 seconds that is reducing tool maintenance cost to a 
minimum. 
When only CLUTCH HEAD provides the Lock-On feature (which unites screw and 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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heat is developed within metallic 
spirals which serve as temperature re- 
sponsive-elements. Three mechanical 
adjustments can be made: zero adjust- 
ment is obtained within +3.6 percent 
by means of a clamping screw on the 
thermal element; friction of following 
pointer can be varied; and calibration 
of full-scale deflection can be made 
within +7.8 percent. Meters are avail 
able with current ratings of 2.5, 15 and 
50 amperes. 


Motor Control Switch 


The Hart Mfg. Co., 108 Barth- 
olomew Ave., Hartford 1, Conn. 
Motor control switch is designed for 
electric motors with ratings up to 2 
hp. The switch in both single and 
double pole models has slow breaking 


action. It uses no screws or rivets to 
carry current, and has silver contacts 
A toggle guard protects locking in 
either on or off positions. The switch 
is available with or without the hous 
ing box and measures 4 x 2$ x 

in. Power required is 30 amp, 240 
alternating current 


21 
“4 
V 


Ball Bearing 
The Fafnir 
Britain, Conn. 

Type LTU Mechani-Seal ball bearing 

assemblies are adaptable for conveyor 

construction, shaft adjustment and 
belt tightening devices. These assem- 
blies incorporate pre-lubricated, self 
aligning inner ring belt bearings with 
self-locking collars. An inner steel 
plate shield attached to the bearing’s 
outer ring retains the lubricant, while 

a rotary slinger attached to the bear- 

ing's inner ring throws off contami- 

nants. Available in shaft sizes rang- 
ing from 3 to 2 7/16 inches, ratio 


Neu 


Bearing 


196 


M A T E R 


capacities in these sizes range from 730 
to 3,080 Ib at 500 rpm, and 475 to 
2,010 Ib at 1,800 revolutions per 
minute 


Polishing Solution 


Chemclean Products Corp., 

Ave., New York 13, N.Y. 
Chemical polish for aluminum, known 
as Chemlustre, is a white crystalline 
alkaline It is applied in 
ordinary steel equipment preferably 
with an exhaust system, similar to 
that used in chromium plating. Polish 
ing is accomplished by immersing parts 
in Chemlustre from 15 sc 
to 2 min. This is followed by a cold 
water rinse, Solution temperature 
should be from 160 to 180 F; thc 
lustre which this polish gives depends 
on the immersion timc 


64 Nx 


solution 


solution 


Pillow Block 
Boston Gear Works, Quincy 17, 
Mass. 
Self-Aligning pillow blocks have alloy 
steel races and chrome alloy steel ball 
bearings. The inner race is locked to 
the shaft by two knurled cup point 


P A R TS 


set screws. Assembly includes an oil- 
resistant seal of labyrinth design, and 
construction allows excess grease to 
escape without danger of blowing out 
this seal. Blocks are available for shaft 
sizes from 3 to 13 in. diamete 


Synthetic Coating 

Metric Lacquer Mfg. Co., inc., 70 

Woolsey St., Irvington 11, N.]. 
Coating adheres to brass, stainless 
steel, aluminum and other surfaces 
Tests conducted on polished brass 
show that this decorative coating with 
stands a 28 in. Gardner impact test, 
and will not crack or flake when bent 
180 deg over a $ in. mandrel. Coat 
ing can be applied to a degreased su: 
face without the necessity of chemical 
surface treatments. Parts of thin gage 
metal are baked at 275 F for 15 min 
This material is also applicable to 
phenolic plastics at different baking 
and timing rates 


Flow Rate Indicator 

Fischer G Porter Co., Hat: , Pa 
Gas or liquid purge rates are measured 
by Flowrator meter. This instrument 
consists of a Pyrex, or stainless steel 
ball float, à pyrex metering tube and a 
zinc-aluminum alloy body. Meters can 
be nested on an instrument panel and 
are designed particularly for mano 
meter purge line service and for meter 
ing air to pneumatic control systems 


"e "USE se ftw ioi 


Flowrator has air and liquid capacities 
of 0.2 to 2.0 cu ft per hr, and 20 to 
200 cc per min, respectively. Overall 
measurements of the meter are 14 x 
3 x 33 inches 
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KLIXON PROTECTED MOTORS 


KLIXON PROTECTORS 
Provide Best Protection Against Motor Burnouts 


HOW THEY OPERATE 


Avoid costly motor repairs and replacements by specifying and 
using motors with built-in Klixon Protectors. 


Built-in as an inherent part of the motor by the manufacturer, 
a Klixon Protector is on duty twenty-four hours a day ready to 


prevent the motor from burning out should it become danger- CLICK... IT'S OFFI 


Y d “2, 2 a When temperature within the equipment 
ously overheated. And because they are built-in you get a proven reaches the danger point, Klixon Pro- 
and tested combination of a motor and protector matched to each tector snaps the power “ofl” preventing 


burnouts. 
other assuring safe protection for the life of the motor. 
Regardless of the type of motor driven equipment you manu- 
facture or use, always specify motors with Klixon Protectors. 
Remember, too, Klixon Protectors are available in transformers, 
solenoids, variable transformers and other electrical equipment. 


CLICK... I'S ONI! 
When the equipment cools to safety, the 


SPENCER THERMOSTAT Klixon Pupsectes snaps the power “on” 
Division of Metals & Controls Corp. KLixo — » - K. [E o, sen 
906 FOREST STREET, ATTLEBORO, MASS. ane 


button when manual reset type is used! 
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-., WARD LEONARD 


RELAYS 


ruere for the 
PRICE OF A STANDARD 


because all 130 relays 


are built from 
Standard Interchangeable Parts 


Like words made from an alphabet, Ward Leonard's 
complete line of 130 Relays is built to one basic design 
which permits using standard, interchangeable com- 
ponents—fingers (A), blowouts (B), contacts (C), for 
example. 

For single pole, double pole, three pole, or whatever 
is needed, Ward Leonard engineers select from mass- 
produced components to give you the results of a 
special for the price of a standard. 

Write for Bulletin 130. Ward Leonard Co., 63 South 
Street, Mount Vernon, N. Y. Offices in Principal cities 
of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
R oeuc- Eom Cm 


RESISTORS « RHEOSTATS « RELAYS « CONTROL DEVICES 


OUR 
READERS 
SAY 


Sixes and Sevens 
To the Editor: 


I have read with interest Mr. John 
H. Merchant's article, page 106, May 
Propuct ENGINEERING, which seems 
to constitute a plea that the status quo 
of the Patent Office should remain in 
its present state. The author misin 
terprets facts. 

One statement, which is the heart 
of the complaints of inventors and 
manufacturers, illustrates the author's 
understatement. He writes that it 
takes about three years and two months 
to obtain final acceptance or rejection 
of patent rights, and goes on to say, 
"This is not an exceptionally long 
time." 

Industry challenges this interpre- 
tation of time from the point of view 
of the man who has to worry about 
building his business, meeting his pay- 
roll and making sales, all of which 
may depend upon his getting a patent. 
From this practical aspect, it is a 
tragically long time, and can mean 
financial failure, the unemployment of 
a company's workers and the final 
wrecking of a business enterprise. In- 
dustry is constantly moving forward; 
and if a manufacturer canmot launch 
his product at the propitious time, he 
is hardly willing to agree with Mr 
Merchant's idea of time 

The author also writes that "The 
majority of divisions in the Patent 
Office act on new cases within one 
year, and American business can usu- 
ally determine on first actions what 
patent protection it has on an appli- 
cation.” This is flatly untrue. In thirty- 
five years of active practice before the 
Patent Office I have examined thou- 
sands of first actions, and I feel sure 
that only a man with divine inspira- 
tion and a crystal ball can guess what 
the Patent Office is going to do. In 
ninety-five percent of these cases, the 
Patent Office gives no indication as 
to its final action. 

I was not greatly impressed by the 
author's statement that examiners have 
engineering degrees. This fact would 
not always be apparent since ninety- 
five percent of their efforts are directed 
to legal work rather than to engi- 
neering 

The contention that an applicant is 
given six months to reply to the Pat- 
ent Ofhce's first action is really only a 
half truth. When the applicant's at 
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torney receives this communication, 
for which he has waited a year or 


more, the Patent Office merely lists | 


similar patents and publications. It 
is then necessary to spend sometimes 
weeks or even months obtaining copies 
of these earlier patents which are 
oftentimes out of print. To this most 
unsatisfactory situation I should like 
to suggest that every attorney be per- 
mitted to place a deposit with the 


Patent Office against which he orders | 


copies of patents cited against appli- 
cations. Or, if this suggestion be re- 
jected, then the Patent Office should 
attach copies of patents and publica- 
tions to their first action communica- 
tions. I know of no responsible busi- 
ness which does not follow a similar 
practice. The Patent office should do 
no less. 

Mr. Merchant's last claim is that the 
U.S. Government Patent Office can- 
not function as a business. The Hoover 
Commission, which recently made its 
report to Congress, said that the gov- 
ernment could function with the effi- 
ciency of a business, and I myself 
have often operated enterprises for 
the government with the same efh- 
ciency with which sound corporations 
are endowed. Let me quote the state- 
ment by Justice Brewer who said 
(United States versus Bell Telephoue, 
167 U.S. 224, 254); 

"I must keep coming before the 

commissioner, like the widow be- 

fore the unjust judge in the parable, 
until it compels the declaration, 

"Though I fear not God nor regard 

man, yet because this widow trou- 

bleth me I will avenge her, less by 
her continual coming she weary 
me." —H. A. TOULMIN, JR. 
Toulmin & Toulmin 

Attorneys at Lau 


How to Order Reprints of 
Special Inserts 


To the Editor: 


We are very much impressed with 
article, "Speed Control for Electrical 
Drives" on page 129 of your January 
1949 issue. Several of our engineers 
have indicated a desire for copies of 
this article. 

I am wondering whether reprints 
were available in any form or whether 
I could order extra copies of the Janu- 
ary issue 

—QO. F. BRICKER 
Elliott Co., Inc. 


Ed.—These 32 page reprints, including 
the large fold-in chart comparing 23 
electrical drives, are available at a price 
of 25 cents per copy or 23 cents for 
orders of 100 copies or more. Send 
your orders to the Reader Service De- 
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WARD LEONARD 


RESISTORS 


J 
} 


Resist Violent 
" Yemperature Changes 


MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard... wire drawn to Leonard's 
specifications. 


WARD LEONARD 
ELECTRIC COMPANY 
| a EO a 
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LISLE 
CAN Rute 


OG The “before” and “after” views above show the amount 
of abrasive metal PULLED from a typical gear housing 
by the powerful magnet in a Lisle Magnetic Drain Plug. 
These "Wild Metal" particles 
flake off moving parts in normal, 
metál-to-metal contacts . . . cir- 
culate throughout the oil system 
and grind like emery in bearings, 
raceways, gears and other moving 
parts. 
Now, you can trap this harmful 
metal as fast as it forms. Use 
Lisle Magnetic Plugs instead of 
ordinary drain or fill plugs and 
lengthen the life of precision tol- 
erances in the equipment you 
make. 
Sample Magnetic Plugs for testing in your product will 
be furnished without charge. WRITE for samples and inter- 
esting application data. 


LISLE Coyodin 


811 EAST MAIN STREET * CLARINDA, IOWA 
Makers of Lisle Ridée Reamers and a Full Line of Automotive Tool- 


200 


partment, Propuct ENGINEERING, 
330 West 42nd St., New York 18, 
N. Y 

Whenever you want reprints of a 
special insert or article, write to the 
Reader Service Department. Be sure 
to give the name of article, issue, and 
page of the magazine to avoid delays. 
It's surprising how many letters come 
in with request vaguely stated as “that 
article on. motors." 


That Amazing Plastic 
lo the Editor 


In the "Highlights" section of your 
March issue you have a brief article on 
"aroldite." We would appreciate your 
giving us more information on this 
product and/or the name of em 
from whom it may be purchasec 

CHARLES J. ADOLPH, JR. 
Kolliman Instrument Division 
Square D Company 


Ed. —We had many requests for fur- 
ther information on "aroldite." This 
useful plastic has a low shrinkage, a 
strong bond on most materials, and 
requires no pressure in the molding 
bonding process. 

For more detailed information we 
suggest that you write the makers, 
Ciba Ltd., at Basle, Switzerland 


Gyp-Lagging Is No Gyp 
lo the Editor: 


We would like more information on 
the mica-base insulating material called 
gyp-lagging that was mentioned in the 
“Highlights” section of Propucr EN- 
GINEERING for March. 

If possible, we would like to know 
what bonding material is used and 
where we can obtain a sample. 

CARL PENN 
Maytag 


Ed. —As we understand it, there is no 
bonding material used with gyp-lag- 
ging. You just mix it with water and 
smear it on. It adheres permanently 
and resists heat up to 1,800 F. You 
should be able to get complete infor- 
mation on gyp-lagging from Gypcoc 
Products, Ltd., Westfield Upper Single- 
well Rd., Gravesend, Kent, England. 


New Analysis of Stud Stresses 
To the Editor: 


We were very much interested in the 
article by W. F. Pickel, “Tightening 
Characteristics of Nut and Stud As- 
semblies," appearing in the January is- 
sue of PRODUCT ENGINEERING. The 
information will be very useful to 
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of America’s most modern 
outomotive drives depend 
Hydron Bellows Assemblies for 
sealing rotating shafts against 


leakage 


uM Tum 
TINTA "m 
BUN TR 
DANA 


More and more leading firms are improving the quality of 
their products by using bellows assemblies to seal shafts or ; 
valves against leakage, to control temperature and pressure HYBRON J 
and to transmit motion. Maybe you, too, should consider 


bellows assemblies before your designs are too far advanced. 
Our engineering department will gladly study your sketches 
and specifications in strict confidence and make a recom- HYORAULICALLY - FORMED BELLOV 


mendation. This free service does not obligate you in any AND GELLOWS ASSEMRENES 


way. Write: CLIFFORD MANUFACTURING COMPANY, 

GROVE STREET, WALTHAM 54, Mass. Division of Standard- ALL-ALUMINUM OIL COOLERS 
Thomson Corporation. Offices in New York, Detroit, FOR AIRCRAFT ENGINES 
Chicago, Los Angeles. 


First with the Facts on Hydraulically-Formed Bellows 


MNU 


[ULECITTITI 
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WHAT 


does industry 
do with these 
fastenings 


Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them, 


Check yourself by the list below. 


CONTINENTAL makes them all and thousands more 


Of all the 400,000 varieties of fastenings that literally hold our indus- 


(Š tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. E 


nuts, and bolts for every use in every 


Most of them are standard — screws, 
industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by HOLTITE. Sometimes a fastening engineered by A HOLTITE 
for one industry finds an unexpected use in another. Often a W HOLTITE- 
Engineered fastening will replace several parts that a manufacturer is using. Why 
not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. SS Remember Continental is constantly improving 
HOLTITE products, 4 7 lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


A This chrome plated Phillips screw used on passenger guard 
rails in busses has a special shaped head to dress up appear- 
ance and provide additional shear resistance. 


B.A special shoulder on this unusual HOLTITE Phillips 
motor bus seat adjusting screw assures snug, rattle-free fit be- 
tween vehicle body and driver's seat. 


CThe Phillips head on this special HOLTITE-Sems bolt 
speeds initial driving. The hex head allows use of a torsion 
wrench for final adjustments and repair in the field. This 
unique design cuts assembly time on truck chassis by several 
minutes. 


D.An example of a HOLTITE "Lock-Tite" screw. The screw 
and lock washer come in one solid piece. With but one part 
to handle, assembly steps up and waste drops to a minimum. 


This Trademark 
HOLTITE 


T. M. REG. U. S. PAT. OFF. 


77" CONTINENTAL, 
«fh SCREW COMPANY —- 


1904 NEW BEDFORD, MASS., U.S.A. 1949 
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many, since all too frequently the shear 
stress has been neglected. However, 
if this stress represents 20 percent or 
more of the total stress, its effect can 
not long be minimized. 

The calculation can be somewhat 
simplified by using the following 
analysis, which is based on the stand- 
ard thread form, and the mean co- 
efficient of friction. Similar graphs 
could be made for other conditions if 
desired. The method is very conveni- 
ent since only the nominal stud di- 
ameter, and the number of threads per 
inch are involved. 


Taking Eq(1) 


s , i 
2md, _ 2dp [tan(B + ¢) 
dr dr cos a 


Substitute 


60 
,- = cos 30 = 0 8660 


cosa — cos 
0.65 


dp —-dn— N 


1.3 
N 


d l 
ar 85 gu 


where N 


no threads per in 
and get 


1 0.65 


2.509 


now using 


ý 96 deg and tang" 


1 


\ 
tan“ 


«(s - 8) 


the term, tan(8 + 


0 140 


and 8 


6$! can be rewritten 


tang + tang 


tan(p + 
1 — tang tan@ 


simplifying 


also simplify 

0 65 
A 
13 
A 


dn — 


we arrive at an equivalent equatio 


Se E in NV —0f€ A 
2 309 ; 
S, dn N —1.3 J 
0 318 
— 0f 


O O44 
N -0€ 5 


+ 0.14 


l E jy 


It will be readily noticed that the 
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MEEHANITE, 
Die Shoes are 
TOUGH, 
ACCURATE, 
DEPENDABLE 


LANKING DIES, like those illustrated, are expensive preci- High Compressive Strength. 
B sion tools—literally, in many cases, “worth their weight 

in gold.” The Cleveland Form Tool Company, Cleveland, 

Ohio, specify Meehanite castings for such units. The die 

shown takes a 42-ton blow at 160 strokes per minute and 

can produce 5 million blanks before replacement. Build 


Adequate Shock and Vibration Absorptioa. 

Dimensional accuracy under impact. 

Freedom from “after-machining” distortion. 

Density—U niformity—Machinability. 
“QUALITY” into your product with Meehanite 
Meehanite castings are manufactured under processes Castings. 
which permit accurate structural control of the metal, and We have a Bulletin 28 entitled “7 Questions and Answers 
thus the dependable achievement of the required properties About Mechanite Castings” and if you would like a copy 
for the job. They provide: write to any of the foundries listed. 


MEEHANITE FOUNDRIES 


American Brake Shoe Co Mahwah, New jersey = Fulton Foundry & Machine Co., inc Cleveland, Ohio 
The American Laundry Machinery Co. — Rochester, New York General Foundry & Manutacturing Co. 
Atlas Foundry Co a Detroit, Michigan Greenlee Foundry Co. 

Banner iron Works St. Lowis, Missouri 


Ross-Meehan Foundries__..__.____ Chattanooga, Tennessee 
n Flint, Michigan l——— Dover, Ohio 
" Chicago. Illinois justries, Inc. — — — Indianapolis, lad. 
The Hamilton Foundry & Machine Co Hamilton, Ohio Standard Foundry Co. —— Wercester, Massachusetts 
Barnett Foundry & Machine Co... 0 lrviagton, New Jersey The Henry Perkins Co... — Bridgewater, Massachusetts The Stearns-Roger Manufacturing Co Denver. Colorado 
Lien ld. — — — — Dritlia, Ontario Johnstone Foundries, Inc. — MT Grove City, Pennsylvania — Traylor Engineering & Mig. Co. Allentown, Pennsylvania 
H. W. Butterworth & Sons Co. Bethayres, Pennsylvania Kanawha Manutacturing Co. 08 Charleston, West Virginia U. S. Challenge Co. _ m BAO owa 
Continental Gin Co. — Birmingham, Alabama Koehring Co. — — Milwaukee, Wisconsin — Valley Iron Works, Inc 5. Paul, Minnesota 
The Cooper-Bessemer Corp Mt. Vernon, Ohio and Grove City, Pa. Lincoln Foundry Corp. E Los Angeles, California — Vulcan Foundry Co. Oakiand, Calitornia 
Crawtord & Doherty Foundry Co. = Portland, Oregon Qtis-Fensom Elevator Co. Ltd... 505. Hamilton, Ontario Warren Foundry À Pine Corporation. Phillipsburg, New Jersey 
Far rmingham Co., Inc — Ansonia, Con cut Pohiman Foundry Co., Inc. im Buffalo. New York "This advertiseme..; sponsored by loundries listed above." 

Florence Pipe Foundry & Machine Co... Florence, New Jersey Rosedale Foundry à Machine Co. Pittsburgh, Pennsylvania 
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EALMASTE 


BALL BEARING UNITS 


Combine All 
Essential Bearing 


p 


M 


Cortridge Units 
SEALMASTER Ball Bearing Units have features that 


contribute to the good performance and long life of 
any industrial product on which they are used. Tex- 
tile equipment, oil field machinery, farm implements 
and air conditioning equipment are only a few of 
the many widely varied fields in which manufac- 
turers have standardized on SEALMASTER units. 
To be sure of the best possible bearing perform- 
ance, consider SEALMASTER units when designing, 
or redesigning products. Write us fora copy of 


SEALMASTER Catalog No. 845. Flange Units 


Here is the exclusive combination of features 
found only in SEALMASTER Ball Bearing Units: 


@ Permanently Sealed — Felt-lined, steel flinger, 


rotating in labyrinth, keeps dirt out and retains 
lubricant ... prolongs bearing life. 


@ Self-Aligning— Bearing unit with seals inde- 
pendent of housing can align itself in any 
direction without seal distortion. 


@ Pre-Lubricated — Bearings are factory lubri- 
cated and are shipped ready for immediate use. 


@ No Housing Wear—Patented locking pin pre- 
vents rotation of outer race in housing and 
positions bearing for relubrication . . . no 
housing wear means quiet operation. 


Flange Cartridge 
Units 


BEARING ~ DIVISION 


la 
STEPHENS-ADAMSON 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS — s wrc co. / LOS ANGELES, CALIF © BELLEVILLE. ONT 
b 


Factory Representatives and Dealers 
in AAU Principal Cities 


N Features In One Unit! 


above equation involves only two vari- 
ables dn and N, also the terms only 
appear as products. Hence a single 
curve can be plotted to represent this 
function. Furthermore, since the total 
stress ratio $^/$, is a simple function 
Eq (5) of the above equation, the de- 
sired answer can be arrived at immedi 


ately by plotting values ot. 4» 
total stress ratio 
To obtain the total stress 


stud, for average friction values, it ts 
only necessary to calculate the tensil 
stress and apply the correction factor 
from the graph. It is also evident that 
in order to have a minimum total stress 
in any given stud, the maximum num 
ber of threads should be used 

R. J. ERISMAN 

International Hartester ( 


What's the Matter With Our 
Cars? 


lo the Editor: 


You are professionally in ested it 
the problems and results of the design 
of American automobiles, so I think 
an important article Harper's pub 
lishes in its April issue, titled “Thos 
Big Fat Cars” by Alfred H Sinks, will 
have a special appeal for you 

It is, we think, a much-needed and 
first-class appraisal of the causes and 
cttects of contemporary automotive de- 
sign, together with some pertinent and 
and vivid comments on the matter. 

RUSSELL LYNES 
Managing Editor 
Harper's Magazine 


Ed. In our December editorial the 
point was made that automotive design 
should not be based on the improper 
interpretation of public opinion sur 
veys, but on common sense 

Mr. Sinks finds another villain re 
sponsible for our automotive design 
troubles. We believe our readers will 
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4M 
SELF-LOCKING 


ce 


" 


JQYv |! BU L 


OPERATIONAL FAILURES 


— the Red Elastic Collar absorbs heavy-duty 
reciprocating action SHOCK! VIBRATION! 


The slam of the Joy Loader gathering 
arms, as they force coal onto the con- 
veyor, creates the kind of pounding vi- 
bration that loosens ordinary fasteners 
... and seriously affects loader perform- 
ance. Elastic Stop Nut application points 
like those on the conveyor chain flights, 
and the teeth of the gathering arms, are 
critical spots. Here dependable bolted 
connections are a MUST — connections 
that will retain their grip under this ter- 
rific vibration . .. shock .. . impact ... 
and will prevent costly, time-consuming 
operational failures. 

Elastic Stop Nuts are the answer! The 
self-locking, self-sealing Red 
Elastic Collar of these nuts 
provides the “grip-dependa- 
bility” Joy needs to keep their 
precise settings permanent... 


no amount of shock or vibration can 
shake these nuts loose. 

Going ahead one more step, Joy gives 
their customers further protection 
against fastener failure. They install 
Elastic Stop Nuts on electrical connec- 
tions — parts of vital importance for 
proper loader operation. 

In addition, Elastic Stop Nuts keep 
bolt and nut threads rust-free, seal against 
liquid seepage along bolt threads, do not 
damage the threads, and are re-usable. 

H HALL Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts—FREE, in ex- 
perimental quantities. Write: 
Elastic Stop Nut Corporation 
of America, Union, N. J. Rep- 
resentatives and Agents are lo- 
cated in many principal cities. 


PREVENTS 


THE FAMOUS RED ELASTIC COLLA 
IS VISIBLE EVIDENCE Of 


LOCKING SECURITY 


Threadless and permanently elastic, 
it provides these 4 outstanding 
features: 


1. Protects against nuts loosening 
due to VIBRATION 

2. Keeps locking threads CORRO- 
SION FREE 

3. Provides for accurate BOLT 
LOADING 

4. Seals agoinst LIQUID LEAKAGE 
along the bolt threads 


ELASTIC STOP NUTS 


HIGH 
TENSILE 


Ms 


TYPES 


a 


OVER 


ANCHOR Gy? WING 3 SPLINE R CLINCH er et m. 


AND 


NYLON 
CAP 


STOCK 


450 SIZES IMMEDIATELY AVAILABLE FROM 
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be interested in his point of view and 
herewith present an abstract from the 
article. 


What's Behind Our Car Design 
Troubles? 


Condensed from “Those Big Fat Cars, 
Detroit's Big Package and How It Grew”, 
by Alfred H. Sinks, Harper's Magazine, 
April, 1949, 

From the consumer's standpoint, 
recent automotive progress can be 
summed up in a sentence: Our cars are 
steadily becoming more costly, more 
expensive to maintain and operate, 
fancier, and less useful. 

How has all this happened? The 
answer is not new to engineers nor to 
many others close to the automotive 
industry. It is becoming apparent to 
more and more disgruntled customers. 
The individual weaknesses of postwar 
cars are no more than symptoms. The 
real trouble is basic. 

Increasingly for a generation our 

automobiles have been designed 

not by technical e: but by 


sales executives and advertising 


FRANKLY, 


WE'RE 


Ours is an unusual product. It doesn’t do any- 
thing exciting like reduce vibration . . . or increase 
production . . . or improve appearance. 

All it does is measure elapsed time intervals 
with uncanny accuracy. Frankly, we're stumped 
as to just what else to say about it. 

So let's just leave it this way: if at any stage 
in your production, you need to measure elapsed 
time from .001 seconds to 1000 hours, a Standard 
Timer will do the job with, as we said, uncanny 
accuracy. 

Mail the coupon for Bulletin 153 that lists all 
Standard Timers immediately available. 





The Villain—according to Harper's 


—MAILTHIS COUPON TODAY ——-—— | 1e? intent upon, producing a 
The STANDARD ELECTRIC TIME CO. 


their selling problems. 
95 Logan Street, Springfield, Massachusetts Meanwhile, the job of the engineer 
within the industry has grown more 
difficult each year. He is expected 
somehow to fit a functioning machine 


I 
i 
l 
I 
À into the body forms and around the 
i 
I 
l 


FOUNDED 18864 


Please send me Bulletin 153 which gives more information about Standard 
Timers. 


Name 


luxury accessories dreamed up by the 
Ni ess 


sales and advertising moguls. As the 
sturdy, four-square jallopies of the 
early 1920's evolved into something 
Address a resembling a Japanese love boat, this 
Econ os cM cM e MMC cn d cel | required no mean ingenuity. A great 


p IM 
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|. Stove Venturi Tubes 8. Mirror Arms 
2. Bicycle Handlebars 9. Bearing Shells 
3. Tubular Handles 10. Door Closer Cylinders 
4. Shock Absorber Cylinders V. Vacuum Cleaner Wands 
5. Grease Gun Cylinders 12. Venturi Tubes 
6. Hydraulic Cylinders 13. Shot Hole Casing 
7. Fire Extinguisher Cylinders 14. Wheel Hubs 
15. Textile Bobbins 
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Bearing shells to wheel hubs . . . fire extinguishers to 
venturi tubes . . . here are but a few of the countless 
products which are made better, easier, and at lower cost with 
strong, dependable Republic ELECTRUNITE Mechanical Tubing. 


Perhaps you, too, are using, or are planning to use tubing in 
existing or in anticipated products. In either case, you'll find 
ELECTRUNITE Tubing unsurpassed for uniformity, ease of fabri- 
cation and ability to take any form of plated or painted finish readily 
and economically. It is available in a wide range of sizes, gages 
and analyses—in both carbon and stainless steel. 


Like more information? Write today to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION * CLEVELAND 8, OHIO 
Export Department: Chrysler Bldg., New York 17, New York 


ELECTRUNITE TUBING 





Free Polder! 


--tells how to finish 


ZINC OR CADMIUM 
for better 


CORROSION RESISTANCE 
...PAINT BASE 


Lye Appeal 


If your product uses zinc or cadmium 
in any form, find out now about Iridite 
... the chemical dip finishes that boost 
corrosion resistance provide a 
paint base that defies peeling, flaking, 
chipping . . . brighten zinc, keeps it 
bright and free from stains. Write for 
details today . . . or better still, send 
samples of your product for FREE 
processing. 


IRIDITE COATINGS 
are used on- - 
Washing Machine Parts * Radio Equipment 


Kitchen Utensils * Aircraft Parts 
Lock Hordwore * Office Machines 
Window Frames * Vending Machines 
Wire Cloth * Tools 
Lomp Fixtures * Fuel Pumps 
Corburetors * Auto Hardware 
Zinc Coated Sheet * Hinges, Screws, Bolts 
Camero Ports * Plumbing Fixtures 
Woll Ponels * Refrigerator Parts 
Wire Products * Instrument Parts 


Electrical Equipment 


ALLIED RESEARCH 
PRODUCTS, INC. 


deal of real technical progress has been 
swallowed up by the over-all necessity 
of keeping the new car's performance 
from falling below the old standards 

Once a machine has been designed 
to do its work well, it may do no harm 
to enclose it within a body propor 
tioned to please the eye. But when 
aesthetic considerations begin to dic 
tate the arrangement of 
parts, a degeneraiive 
More and more 


functional 
process sets in 
improvements art 
needed if the machine is to work at all 
Ihe result is a mechanical monstrosity 

And why have the salesmen insisted 
upon such changes? Because of the de 
mands of the dealer. It is he who ts 
the real bottleneck to progress in the 
design of American Automobiles. The 
average big dealer can make a profit 
only if he has a high-priced product 
to sell and can maintain a rapid rate 
of turnover. It is not easy to persuade 
your customers to trade in their cars 
every two years when even a reason 
ably well designed car should be good 
for from eight to twelve 
normal service 


years of 


Consequently, cars in America arc 
sold less like machinery than like 
ladies’ fashions. In order to maintain 
rapid turnover, there must be a ' 
line every year But--and here is 
where the industry ditfers from the gar 
ment trade 


new 


a new model must not be 
too different from last year's. For when 
manufacturers worked out their pres 
ent system of selling cars they over 
looked the joker in the deck 

If the dealer expects his customer 
to give up a practically new car for 
one fresh from the factory, he must 
be willing to accept trade-ins and make 
a fairly high allowance for them 
Hence he must be able to dispose of 
the "old" car, preferably at a profit 
but never at too great a loss; otherwise 
his loss on the second-hand car may 
swallow his profit on the new one It 
a manufacturer should make any really 
radial improvement in his "new 
model, all the old cars of that series 
would instantly look even older. Used 
car prices would drop. Any extra 
profit a dealer might hope to make on 
an exceptionally attractive new. "pack 
age” would be gobbled up by his loss 
on the trade-ins 

Faced by this dealer 
manufacturer hardly dares risk any 
basic engineering improvement or 
radical departure from traditional de 


sign 


squceze the 


; If atomic power were to become 
available for automobiles tomorrow he 
could not even consider making usc 
of it. Having started in one direction, 
design trends must march. down th. 
same road, even though fresh scientifi 
discovery might seem to otter an op 
portunity for a fresh start 

American 


automobile design has 


gives galvanized parts 


r 


RUST PROTECTION 


A clean, sanitary appearance and freedom from 
corrosion are “musts” inside this beverage cooler 
manufactured by The Vendo Company, Kansas 
City, Missouri. That's why Iridite was chosen to 
finish hardware parts and the galvanized vend- 
ing basket. Iridite stops galvanic corrosion be- 
cause it forms protective barrier between dis- 
similar metals. Iridite blocks corrosion from mois- 
ture because it seals the metal from contact with 
condensed moisture. 


3 WAYS TO USE IRIDITE 


lridite offers you a complete line of finishes for 
any zinc or cadmium surfoce . . . ploted, die 
cast or galvanized, ond for any finishing prob- 
lem . . . corrosion resistance, paint base or eye 
oppeal. 


SIMPLE TO OPERATE 


You'll find Iridite easy to use, too. It requires no 
special equipment or personnel, goes on with a 
short, non-electrolytic dip, dries fast and gives 
uniformly good results from man- 

val or automatic application. 


M you use zinc or cadmium in 
eny form, you can use 

tridite. Write today for 

date and samples, or, 

send specimens of your 
product for FREE IRIDITE 
PROCESSING. Special note: Ask 
about lridite Bright for zinc or 
«odmium-plated parts. See 
how you can get durability 
and chrome-like brightness at 
amazing low cost. 


ALLIED RESEARCH 
PRODUCTS, INC. 


West Coast Licensee— 
L. H. Butcher Co., Les Angeles 23, California 
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AT FT E ELT LU LL LUE T 
check szat with THE METAL MEN 
OF MANITOWOC! 
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€ The voice of experience whispers that good advice in the ear of every con- 
scientious product planner. The Metal Men of Manitowoc, through more than 
50 years of processing, fabricating, and finishing aluminum, have built up a 
bank of ability upon which the industry of America draws daily. 


Careful adherence to your specifications is, of course, important. Equally im- 
portant is the assistance we can give you in creating those specifications. Our 
alloying, engineering, and design departments are always available to you, ex- 
tending our service beyond making your product, to helping you make it better 
...for less money. 


A CONTRACT PLACED WITH US 
EXPANDS YOUR PLANT TO INCLUDE: 


* Machine Shop and Die-Making Facilities e Wide Range of Stamping Presses 
ALSO MAKERS OF 


MI RRO è Four Large Fabricating Plants * Heat-Treating Equipment 

€ Spacious Aluminum Rolling Mills e Gas and Electric Welding 

The Finest Aluminum e Complete Finishing Equipment 
Cooking Utensils 


CONTRACT, AUTOMOTIVE, AND AVIATION DIVISIONS 


ALU W/INU M 
MANITOWOC EMEN COOPS 
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OR 


*SUPREME in All 17 Degrees 


there is NO Close Second/ 
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’> Famous Koh-i-noor Diamond 


NO 


Long — 


Wearing Unsurpassed 


Accurate Grading v 


~ Smooth” 


Breaking Stre 


6B to 9H 
*SUPREME in Uniform Quali 


*SUPREME in Meeting 


Opaque 


ip lines v 


Perfect Reproduction) + 


Ask for */500..-/OF 


Exacting Requirements 


RIGHT pen 


ra 


run into trouble not because it is evo- 
lutionary, as any developmental process 
must be. The fault lies in the direc- 


| tion of its evolution. Considering that 


the trend is toward ever bigger and 


fancier cars it would be well to pause | 


and take note of a few facts. 

The Buick has already achieved a 
length of 18 ft and the new Cadil- 
lac is 19 ft long. Even in the “low- 
priced” class, the Nash is nearly 18 ft. 
from bumper to bumper. A single 
commuter seated in one of these mam- 
moths is hogging at least 100 - ft 
of road or parking space, and this does 
not count the extra space wasted be- 
cause of his car's lack of maneuvera- 


| bility. Seated in a streetcar or bus his 


share of the available road space is 
less than 7 ft. The sheer bulk and 
awkwardness of present-day cars ag- 
gravates the creeping paralysis of traf- 
fic which, in many urban centers, now 
seems incurable short of partially de- 
stroying and rebuilding extensive parts 
of our cities and towns. Stagnating 
trafic not only cuts down the volume 
of business but vastly increases its 
costs. Instead of speeding up our 
civilization, the automobile is actually 
slowing it down. Traffic experts, city 
planners, and public officials evéry- 
where are wrestling with the problem 
of a drop in preperty values in con- 
gested city areas. It has seemed to 
occur to few of them that the size and 
general inefficiency of American auto- 
biles is in any way to blame. 

The answer to urban traffic stagna- 
tion looks like the small car. To many 
people conditioned to oversized cars 
the Crosley seems far too small. But 
the far roomier Austin, built in Eng 
land and now selling here at the rate 
of 1,000 a month, takes less than half 
the road or parking space of a new 
Ford. Cars of its size would make 
space available for double the present 
number of passenger cars, would speed 
the movement of traffic, and take many 
of the hazards out of driving and 
walking. 

But traffic congestion is only one of 
the bad social results of the “big pack- 
ape." If we take the Austin as an ar- 
bitrary standard of size, then Ameri- 


can automobile builders are using 50 


percent more steel than they need to 
at a time when there is a critical need 
for it both here and abroad. Nations 
still go to war over oil resources and 
yet American pleasure drivers unblush 
ingly use twice as much gasoline 
European drivers, to travel the same 
number of miles 


as 


Our overweight cars with their over- 
sized tires beat up road surfaces, add- 
ing to both initial cost and upkeep of 
all our roads. Their great weight and 
speed make it necessary to design all 
main highways like racecourses, and 


PEA 
AITAI 


Silicones Pay Off 
In a Buyer’s Market 


Your customers are demanding more for their 
money. Offer them better performance, longer 
life, greater reliability or reduced maintenance 
costs and they'll listen. Design all four of those 
basic sales appeals into your product and 
they'll buy. You can do that in many cases by 
taking advantage of the exceptional stability 
of Dow Corning Silicones. 


For example, you can give your customers 
permanent lubrication by using DC 44 Silicone 
Grease. DC 200 Silicone Fluids enable you to 
design more compact hydraulic systems or 
make wider use of viscous damping. You can 
increase the power per pound ratio in electric 
machines by 50 to 100 per cent and you can 
increase the life of electrical equipme:t by a 
factor of 10 through use of Dow Corning Sili- 
cone — Class "H'" — Electrical Insulation, 


PHOTO COURTESY THE ELECTRIC PRODUCTS COMPANY 


DC Silicone Electrical Insulation and DC 44 Silicone 
Grease improve the performance, cut maintenance 
and increase the life of E. P. Electric Chassis 
Dynomometers. 


Typical application for Dow Corning Silicone 
Electrical Insulation is the Electric Chassis Dyna- 
mometer made by The Electric Products Company 
of Cleveland. Complete performance testing of 
automobile engines without actual road tests 
makes it necessary for the armature coils 
to absorb so much energy that operating 
temperatures are in the range of 400 F. 
Under such severe conditions, only Silicone 
Insulation and DC 44 Grease give long and 
trouble-free service. 

Among many other applications, Silicone Insula- 
tion is used in building compact, high powered 
solenoids; portable welding transformers; bus 
generators and industrial motors. For more 
information about Dow Corning Silicone 
Electrical Insulation, write for pamphlet G11H6. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago + Cleveland «+ 
New York * Los Angeles 

In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 


OW 


FIRST 


Atlanta » Dallas 


r- 


orning 


SILICONES 


- 
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BEAT COMPETITION WITH IMAGINATION 
». » . REDESIGN WITH ALUMINUM 


€ You're looking at ideas. Each of these redesigned pro- 
ducts is a story of lower costs and increased appeal to 
consumers. That automatic blade changer, for instance, 
in naturally attractive aluminum eliminates a corrosion- 
resistant coating operation. The change from brass also 
provides a substantial material economy. 


The beverage case is lighter, stronger, more attractive, 
now that aluminum serves instead of wood. It is made 
without bolts, rivets or welds. The cost per trip is lower. 
And it is easier to keep clean. 


Aluminum cable, steel reinforced, is ending a shortage 
and bringing electric powerto thousands of families for the 
first time. Aluminum costs less than copper and the lighter 
weight permits longer spans for reduced stringing costs. 

Replacing galvanized and copper for gutters and down- 
spouts, aluminum provides the long life of one at a cost 
comparable to the other. Simple mechanical joints do 
away with soldering. 


Many of the products you see daily can be improved 


through the use of aluminum. This modern metal lends 
itself to modern design. Aluminum is '^ the weight of 
ordinary metals, yet it is strong. Every pound purchased 
offers three times the material for production. It handles 
faster, gives products a smart appearance. It takes a wider 
range of finishes than most other metals. But red-rust is 
never a problem, so finishing cost is frequently eliminated. 


Reynolds Aluminum and its many alloys probably have 
a place in your designs— why not find out now. For the 
name of your local dis- 
tributor or nearest Rey- 
nolds Sales Office, look 
under the "Aluminum" 
listing in your classified 
telephone directory or 
write to Reynolds 
Metals Company, Alu- 
minum Division, 2524 
South Third Street, 
Louisville 1, Kentucky. 


ALUMINUM ALLOY DATA 
This inform- 

ative booklet 

is free when 

requested on 

your company 

letterhead. 

Just write to 

address at 

left. 


REYNOLDS 
Lifetime ALUMINUM 


_ THE COMPLETE ALUMINUM SERVICE FROM BASE METAL TO FINISHED PARTS 
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FLEXIBLE SHAFTS 


Wherever power drives or remote control are re- 
quired, you can depend upon us to produce the 
Flexible Shafts that will meet the exact specifica- 
tions. We have years of experience in manufactur- 
ing flexible shafting for all types of industry. If we 
do not have what you require in stock, we can 
make shafts to your specifications. Our engineers 
will be glad to work out your problems without 
obligation. 


AIRCRAFT 


Many new uses for flexible shafts that carry power around any corner have been 

developed by our engineers .. . in machine shops, electronic, automotive, aircraft, 
in all industries where power drives or remote control are 
required. Write for Manual P. E. 


F. W. STEWART MFG. CORPORATION 


4311-13 RAVENSWOOD AVE. CHICAGO 13, ILL. 
WEST, COAST BRANCH: 431 Venice Blvd.; Los Angeles 15, Cal. 


Wheels and Axles are our business, and our 
engineers are well qualified to recommend the most 
efficient assembly for your product. 


Our factory is modern and tooled for low 
cost production. We have supplied manufacturers in 
many different industries for more than 50 years. 


Standard or Special, ELECTRIC Spoke-type 
or Disc Wheels are built for most types of portable 


Send us your specifications and we will 
submit our recommendations. 


their inability to travel over rough 
country means that we need first-class 
roads in many places where second- 
class roads used to serve us well. All 
this adds enormously to our tax bill 
and suggests that the "big package" 
is costing us money in far more ways 
than most of us realize 

Socially, then, the small car would 
answer a good many needs. What 
further advantages would it offer the 
individual owner? 

Safety: The safety factor in massive 
cars is almost entirely a delusion. Take 
the same gage stecl used in a big car, 
build a small body of the same gen- 
eral proportions, and you have a struc- 
ture far more resistant to impact. 

Economy: Repairs and replacements 
are cheaper, insurance lower. Gaso- 
line mileage two to three times better 
than present performance. 

Convenience: Easier parking; far 
less garage space required; easy to 
keep clean. A frequent argument in 
favor of large cars is that they are more 
comfortable on long trips. But the 
average length of all motor trips out- 
side city limits is no more than fifteen 
miles. Average length of trips varies 
in different parts of the country. Where 
distances are greatest, actual road 
counts have shown that only 2.3 trips 
out of a hundred are of more than a 
hundred miles. The percentage is 
only 0.07. at the other end of the 
scale 

Now consider the matter of roomi 
ness. Space for four would meet all 
the needs of 95 percent of families 
Even a single seater carrying two or 
three would be sufficient at least 80 
percent. Yet the average sedan body 
In use today would carry nine passen 
gers if its interior space were fully 
utilized 

This means that whether he drives 
alone or with one, two or three passen- 
gers, the American driver is actually 
paying for enough engine power to 
pull a 10-ton truck, and in some of 
our morc expensive cars far more than 
that. Why? 

It is obvious that a lot of us would 
be a lot better off if American manu 
facturers built smaller cars. But that 
they should merely be smaller is not 
enough. We have a right to expect 
much more: greater efficiency, safety, 
real comfort, and yes, even greater 
beauty. We need to make a clean 
break; to free our engineers to build 
cars that would make full use of the 
engineering techniques of today. 

Almost no one doubts that Detroit 
knows better how to build motor cars 
than anyone else in the world, and yet 
Americans would do well to take a 
look at the cars that are built in Europe 
if they care to learn how the problems 
of economy and performance can be 
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Ford 239 V-8 Industrial Engine 
(239 cv. in. displacement) 


Pd 
“ord 
On streets, parking lots, play- INDUSTRIAL ENGINES 
grounds—any paved surface—the Wayne 
Motor Sweeper gives a clean sweep at less 
cost per mile, handles easily in restricted 
quarters. Made by the Wayne Motor Sweeper 
Division of Brown-Bevis Co., Los Angeles, 
this equipment uses, for motive and sweep- 
ing power, the Ford 239 V-8 Industrial 
Engine—a prime factor in the economical 
operation, reliable performance and sim- 
plified maintenance of the unit. 
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UNPROTECTED 





SHOCK- MOUNTS ; place on aircraft 








engine mou E ready tor ation of | 
engine at Chicago and Southern Airlines, | 
Inc., overha and maintenance base Tape | 
als edges of n ts NEW USED 1000 HOURS | 


SERVICE LIFE DOUBLED wih decks i PROTECTED WITH PLASTIC FILM TAPE 





t SCOTCH” P | 
I Tape No . 47 N rot | 
r i 1 by ca | 
a i ( pa v | 
tap tectea rubber inspected at 1 | 
k-up, approved for additional s | 

l f service. Saving: about $1.60 " USED 1000 HOUR 





Plastic film tape doubles life 
of rubber fittings 


One of many uses for this versatile tape is doubling the life of engine 


shock-mounts for Chicago and Southern Airlines, Inc. Chances are that 
“SCOTCH” Plastic Film Tape No. 


The tough plastic backing is highly resistant to temperature extremes, 
weather and abrasion. It also resists the action of acids, alkalies, water, salt, 


and most hydrocarbons. 


This unique tape is stretchy to conform easily to odd, irregular shapes. 
Its strong adhesive needs no moistening—clings snugly with simple hand 


pressure, vet removes cleanly whenever necessary. 


Have a tape engineer show how this tape—and pe “SCOTCH” Pressure- 
A letter to us at Dept. PE-6 


Sensitive T 1pes—can fit into vour operations. 
will bring you complete information and samples. No obligation 





ANOTHER PRODUCT 


Mode in U. S. A. by MINNESOTA MINING & MFG. CO. srt. PauL 6, MINN. 


ikers ther SCOTCH” Pressure-Sensitive Tapes UNDERSEAI 
SCOTCHLITE, "3M" Abenivek 3M Adhesives 

General Export: Durex Abrasives Corp., 240 North Ave., New Rochelle, N.Y 
In Conada: Canadian Durex Abrasives Lid, Brantford, Ontario 






can fit into your Operations, too. 


met. Not all English and Continental 
cars are engineering masterpieces, but 
many of them contain design and engi- 
neering features that make American 
cars look like relics of the gay nineties 

Surely our American automotive en- 
gineers are not lacking in skill or 
inventiveness. All they need is an 
opportunity to build the sort of car 
that their good sense must tell them 
would fit the needs of today 

What stands in the way of change is 
not any fault either in our engineers 
or our manufacturing process —which 
are unexcelled anywhere— but a fault 
in our methods of selling cars. De 
pendent on its dealers and unwilling to 
risk their displeasure, the industry is 
caught in a mesh of its own making 
How it will cut itself out is hard to say 

What is really needed is the will to 
take the risks of change and break the 
sales pattern that now dominates the 
industry. Will some major manufac- 
turer, hearing the swelling protests of 
disenchanted customers, decide to take 
a bold chance? Will he order his en- 
gineers to start building the kind of 
cars for which a growing public is 
waiting? The decision would be a 
bold one. But it might be the most 
far-sighted decision ever made in De- 
troit 


Hydraulic Standards 
l^ the Editor: 


Your article on “Hydraulic Stand- 
ards for Industrial Equipment" was an 
informing compilation of ideas that 
must have required a lot of mutual 
concessions. I wish, however, that 
this had been done through general 
national agencies, such as the Bureau 
of Standards, or the ASA, because 
some of the symbols conflict with 
other codes 

Section H6, on valves and acces- 
sories, contains several dictums with 
which I do not agree Specifically, 
the suggestion (H6.3.5), which states 
that step-cut piston rings are necessary 
where mdi devices are not in- 
egral with the piston is an unnecessary 
refinement. Many tests, made by a 
large aircraft company, showed ste 
cut rings had no observable advantages 
over the cheaper, plain angle-cut rings. 
Sections H6.4.5 and H6.4.7 also suffer 
from a higher optimism which in the 
last analysis fails to be cogent. The 
mere statement that “the operation 
of a valve should not produce detri- 
mental surges in the hydraulic sys- 
tem” is a self-evident fact, and is 
about as innovating as Gertrude Stein’s 
remark, “A rose is a rose, is a rose” 

ROBERT E. BRUCKNER 


Ed.—No one will defend this work 
as the be all and end all of hydraulic 
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Example: A manufacturer replaced a machined part which 
cost him 33 cents each with an improved AlSiMag component 
which cost 14 cents eoch. AlSiMag engineers cooperated in 
redesigning this component for maximum usefulness to the 
customer and minimum production cost—That same engineering 
cooperation is avoilable to you on request. 


48 T H Y 


AMERI 


OPOLITAN AREA: 671 Broad St., Newark, N. J. 
Stevenson Z 


1649 North Broad St., 
38-8 Brattle St., Cambridge, Mass., 


EA 


AN 


I 
4-2873 + LO 
Kirkland 4498 * 


a superior, low cost 
alternate for many 
commonly 


used materials 


@ Engineers are often surprised to find that metal, plastic or 
wood parts can be replaced with AlSiMag components at a 
saving in cost. At the same time they usually gain highly de- 
sirable advantages in product performance. It is natural that 
a product with the many superior advantages of AlSiMag would 
be expected to be expensive. The basic materials in AlSiMag 
are costly. 

Automatic and efficient manufacture permits quantity pro- 
duction of AlSiMag parts at low prices. Thus, AlSiMag prices 
are frequently lower than prices of similar parts in cheaper 
materials which are more expensive to fabricate. 

AlSiMag technical ceramic components are custom made 
for the individual requirement. AlSiMag is the trade name of 
a large number of ceramic compositions. The physical charac- 
teristics of the various compositions are clearly and accurately 
listed in the AlSiMag Property Chart, sent free on request. 

Ovr engineers will be glad to submit suggestions on design 
and give you information on cost if you will submit details of 
your requirements. 

R 


F R AM 


LAVA CORPORATION 


Mitchel AGO, 9 South Clinton St., Central 1721 
232 South Hill St., Mutual 9076 
123 959 


Washington Ave., Garfield 4 
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WRITE on your company letterhead for 
complete information on FASCO "Cus- 


tom Engineering Service," and catalog. 





DIRECT FACTORY ENGINEERING SERVICE— Extensive 
motor technology, accumulated through years of 
Fractional H. P. Motor engineering and manufac- 
ture brought to your own plant by our experienced, 
factory-trained engineers. 


RIGHT PRICE—To allow widest margin in pricing 
for competitive selling . . . FASCO "Custom En- 
gineering Service" utilizes the economy of a basic- 
ally standard production line motor . . . custom 
engineers it to fit your special needs. 


EFFICIENT PERFORMANCE— So important to the 
success of your product . . . proved by FASCO'S 
continuing success and growth . . . attained by 
building the maximum in quiet, economical, 
trouble-free operation into motors for many thou- 
sands of products that have served users with full 
satisfaction. 


FASCO QUALITY— ^dds an extra measure of value 
to your product. Every step in the manufacture of 
FASCO Motors . . . from raw stock to final test 

. is under rigid uniform control of the most 
precise instruments and methods. 


DEPENDABLE MANUFACTURER — Not a giant plant, 
nor a small one. But a medium-size (250,000 sq. 
ft.—1,000 employees) well-established reputable 
manufacturer you ean depend on for delivery as 
well as for quality of product. 


ASCO 


Fasco INDUSTRIES, INC. | Bifano ee AER 
Formerly F. A. Smith Manufacturing Co., Inc. 
ROCHESTER 2, N. Y. ond 


MOTORS 
BLOWERS 







standards, but the code does represent 
a commendable attempt to coordinate 
and to direct the efforts of hydraulic 
equipment manufacturers. We under- 
stand that the standards division of 
the ASME is contemplating the pos- 
sibility of a hydraulics code 


Will Porcelain Work Here? 
To the Editor: 


In your March issue, page 198, is a 
letter signed D. D. B. relative to 
porcelain enameled bearings. While I 
am somewhat familiar with porcelain 
as a lining in deep well pumps, I am 
not familiar with its use in bearings. 
I wonder about finishing processes as 
well as resultant surface finish after 
the original finish has been disturbed 
to secure dimensional accuracy. 

I now have a problem involving the 
use of small cylinder liners. Rubber 
“O” rings are used on the pistons. As 
these are automotive high-speed air 
valves, all material must be rust-proof. 
Porcelain would be ideal if processing 
proves practicable. 

We have a good library system in 
Detroit and I will be able to look up 
any reference in trade magazines you 
are able to send me. I do find it diffi- 
cult to locate catalogs and manufac 
turers’ bulletins in the public library 

GEORGE S. CROSS 


Ed.—For information on porcelain 
enameled bearings, write to Caldwell 
Glass Bearings, Inc., 3920 Kellogg 
Ave., Cincinnati 25, Ohio. We pub 
lish information on almost fifty cata 
logs and bulletins every month. Look 
them over when a new issue comes out 
and keep your personal or company 
library up to date with tl 
literature in the design field 


Chrome Surface—The Easy 
Way 
To the Editor: 


Will you please advise name and 
address of manufacturer of chrome 
aluminum baking enamel described in 
your "Highlights" column of the 
March issue of Propuct ENGINEER- 
ING 

Thank you for this information 

|]. E. GLASPIE 
W. C. Nahors ¢ mpany 


Ed.—As stated ın the "Highlights" 
section, this new enamel gives a bright 
chrome finish without electroplating. 
You can brush, dip, spray or tumble 
your product with chrome-aluminum. 
One coat is said to do the job. Further 
information can be obtained from the 
Norfolk Paint and Varnish Co., 
Quincy 71, Mass. 
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FIND OUT HOW THESE SPECIALIZED 
BELLOWS AND BELLOWS ASSEMBLIES 
CAN HELP YOU 


| OU MAY FIND jus: the cost. reducing 
answer you're looking for at Fulton 
| Sylphon or Bridgeport Thermostat. For both 


are specialists in developing bellows, bellows 
assemblies and bellows devices—in mass pro- 
ducing them—and have been for 45 years. 


Just see how this long, successful experi- 
ence can help you. For example, we have the 
ability and the equipment to produce any 

f kind of bellows assembly. That saves you 
production time, costs, and worries. 


Or, if your requirements call for a special 
type, we work with you to design and pro- 
duce a bellows assembly or bellows device 
that meets your needs exactly. 


Literally hundreds of thousands of Fulton 
Sylphon and Bridgeport bellows assemblies 
are on the job every day—in all industries. 
y They're helping make products and processes 

better and more economical—are used as the 

j diaphragm for controls for temperatures or 
pressures, for motion transmission, for shaft 
seals and many other applications. 






FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


Propucr ENGINEERING — JuNE, 1949 





8 ces 
FLOWS assemeies » BELLOWS DEV! 


Find out how they can help you cut pro- 
duction costs. Our technical help and service 
are yours for the asking. Our production facili- 
ties adequate for any order—large or small. 


Write today for any specific information. 
And ask for free Catalog LP-1200 ... it's 
packed with profitable ideas for you. 


TEMPERATURE CONTROLS 


d 


"JN BRIDGEPORT 
THERMOSTAT 


Bridgeport 1, Conn, 


Luster-On; A FINISH 


SUPERIOR TO 


CADMIUM 


..«. AT HALF THE COST! 


If you are using hard-to-get, over-priced cadmium, you'll be interested 
in this superior finish ... LUSTER-ON on zinc. Better than cadmium 
for most uses, Luster-on costs about half as much to use and is always 
available. A simple Luster-on cold dip at the end of your plating line 
gives your product a finish that’s permanently dnempinidit, rust and 
corrosion proofed — that resists handling-smudges and age stains. 


CAN YOU TELL WHICH IS WHICH? 


Shown here are two unretouched 
photographs of a Stanley Home 
Product. One of these has been 
zinc-plated and Luster-on dipped, 


the other has been cadmium 
plated. Can you tell which one 
saved money for the manufac- 
turer? ( Answer below). 


These comparative photographs prove that Luster-on is equal in looks 
to cadmium. General Electric, General Motors, and a long list of other 
successful users prove that Luster-on is superior to cadmium when you 
check out final results and costs. You owe it to yourself to look into 
the one-sided advantages of Luster-on over cadmium . . . so 


MAIL THE COUPON TODAY! 


Write for the Luster-on brochure that gives you full information and in- 
cludes a cost analysis of Luster-on on zinc vs. cadmium. Your finishing 
superintendent or materials engineer will want to see it, too. 


THE.  ——— 
Anf CORPORATION 


54 Waltham Avenue, Springfield, Mass. 


Send me the Luster-on brochure and cost 
analysis . . . 


\ 
(IR \ this Luster-on 
=F booklet with full 
pe. | informationand 
vnm anon cost analysis of 
Luster-on vs. 
cadmium. 


Name 
Firm 
Address 
Title 
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NEW BOOKS 


Engineering. Laminates 


EDITED BY ALBERT G. H. DIETZ, A5 
ciate Professor, Massachusetts Insti- 
tute of Technology. 797 pages 6x 9} 
in. Published by John Wiley & Sons, 
Inc., New York, N.Y. $10 


This is a symposium of information 
on all types of laminates, and contains 
material of value for engineers con- 
cerned with design, manufacture and 
use of structural materials. The me- 
chanics of laminated materials are 
completely explained, from basic prop- 
erties, through physical and chemical 
properties, to industrial uses. 

Sandwich-type building and aircraft 
panels, laminated timber, plastics-based 
laminates, and plywood, together with 
the methods of molding these mate- 
rials are included. Clad steel, hard 
surfacing, aluminum clad, glass lined 
steel equipment, and sprayed metals are 
among the metallic laminates dis- 
cussed. Also discussed are corrosion, 
chemical resistance, properties, and 
the characteristics of laminating ad 
hesives. 

Aircraft safety glass is one of the 
materials treated in a chapter devoted 
to composite-glass structures. Thermo- 
stat metals which can be used to con- 
trol, regulate, compensate, and indi 
cate temperature, are discussed. 
Rubber-based laminates and their engi- 
neering applications are also included 
Throughout the book the authors have 
emphasized engineering properties, de- 
sign, manufacture, and use. 

Edited by Albert G. H. Deitz of the 
Department of Building Engineering 
and Construction and director of the 
Plastics Research Laboratory at the 
Massachusetts Institute of Technology, 
the book has a contributing staff of 
twenty-four engineers, architects, 
builders, metallurgists, designers, and 
protessors 


Mathematics at Work 


HOLBROOK L. HORTON. 726 pages 
6} x 93 mm. Published by The Indus- 
rial Press, 148 Lafayette St Net 
York 13, N.Y. $6 

This book presents a number of 
specific problems that are basically 
mathematical in character and relate 
to mechanical work. They are solved 
in detail, to show how mathematica! 
principles and methods of solution 
are applied. 

The problems which have been selec- 
ted are, for the most part, those likely 
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Minimize Friction, space and weight...with 


MINIATURE 
BALL BEARINGS 


Bearings for precision instruments, controls and similar fine mechanisms 
can have the same properties of accurate alignment, long wear and 
freedom from attention as are achieved in larger applications . . . through \\\!''// 
the use of MPB bearings. 

These bearings are available in a variety of types, sizes and materials 
to meet the designer's specific application requirements. 





















(Illustrations are actual size) 






































































































ia radial 
| Typical series 
| Applications e a 8 
far O.D. (A) oc MEE. 
b Width (B) 3/64" 
c A Bore (C) 1/25" 
+ boy Weight (grams 035 
C4 + Rating 1000 rpm 1.8 lbs. 
Two radial bearings TOLERANCES (A) + 0000 
supporting shaft. 
| 
Beoring No. —— € 
Shaft with radial bearing par S2 TO 
l and pivot bearing. rrm Width (B) 3/32 
j c a Bore (C) 
, - a Weight (grams) 
C44 Rating 1000 rpm 5.6 lbs. 
Radial bearings used to 
make a roller. 
| cz 
((— — — —2) ; Bearing No. 2P 
t 7 -ce O. D. (A) 2mm 
Shaft with pivot-bearings ed Width (B) 1.2mm. 1.5mm. mm. 
at both ends. 7 Cw Shaft (C) Min. 2/100" 3/1007 E 100" 
a = y 5M Ff Weight (grams) 025 32 . 
3 É Uff E A . Neg 1000 rpm 1 29-R 07 ib. R 07 ibs ss R23 ibs [1 13—R 52 ibs [1 232-890 ibs 
Í : = TOLERANCES (Aj : 0000" 
Pivot bearings mounted m 
in rotating member; contect 
shaft stationery. series 
Width (B) 3/64" 
ot Se h Shaft (C) Max. .032" 
- - + + * 
VH Radial Bearing with A Weight (grams) o2. 
| groove used as a guide C— L eg o PREL dS et 
I f , uh. TOLERANCES (A) -.0000" —.0002" (B) 
: or wire or threa 
4 d- passing over it. Designers are invited to call our engineers for 
` assistance on any problem involving the appli- 
I M cation of small ball bearings. Our new catalog 
| #49 contains detailed specifications on more 
| Radial bearing with shaft than forty different types and sizes of standard 
n as inner race; miniature bearings. Ask for your copy today. 
for cam followers. 
: Also ask for "What You May Expect"—showing 
why you may not need ball bearings at all! 
4 | <==" Bay SS IATURE /recision BE 
Í — | 
| = p KEENE, NEW HAMPSHIRE, U.S.A. 
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to be encountered in practical mechan- 

ical work. A few problems of a more 

| theoretical nature have also been in- 
cluded to illustrate certain. principles 
or methods which may be wideh 
applied. 

The classification of problems which 
has been used is 3 mathematical one 
problems illustrating some common 
mathematical principle or method have 
been grouped together. A digest of 














certain important elements in arith- | 
metic, algebra, geometry, trigonometry s.’ 
and logarithms is given in the first | 
| five chapters; but since this is essen- 
tially a practical working manual, no d : 
attempt has been made to provide an Hu" 
exhaustive treatment of any of these | 
subjects 
IN GEA RS PF DE f) YOUR SPECIFI CA TIONS Subjects covered include basic math- 
ematical principles right-and oblique- 
= angled triangle problems, problems 
G f ind A relating to tapers and angles, problems 1 
| ears tor every in ustry are precision | involving arcs, circles and vees, use Àj 
‘ cut to your specifications. Racks . . | of approximate formulas, problems in j 
a | sprockets...spur...bevel...spiral... | mechanics and strength of materials, 411 
: Zerol . . . worms and worm gears. Send | gear ratio problems and methods and iI 
L- ww ; | blue prints or samples for prompt esti- formulas for special conditions 4.11 
% | mates on any quantity. a 
X —————— The Science and Engineering - 
; à TURING «C of Nuclear Power, Vol. II n 








E | y 
696 Glendale St. St. Paul 4, e | CLARK GOODMAN, Editor. 317 pages, 
enaa | 8x 103 im. Pablished by Addison- 


Wesley Press, Kendall Square, Cam- 
bridge 42, Mass. $7.50. 


The contents of this book should 
be valuable to all scientists and engi- 
neers seriously interested in the indus- 
trial applications of nuclear energy. 

| Like Volume I, this collection of mate- 
rial is technical, and by no stretch of 
the imagination can it be considered 
recommended reading for the layman. 

Seventeen chapters by recognized 
contributors cover such subjects as heat 
removal from nuclear reactors, pile 
kinetics and source materials for nu- 
clear power. Other essays discuss the 
metallurgy of atomic pile construction 
and the effects of nlistine of mate- 
rials. Chapter II is a well-organized 
discussion of the use of nuclear energy 
in rockets and in thermal jet propul- 
sion units. A section of this article 
presents the possibilities of reducing 

HASSALL cold-heading may solve your immediate special part prob- the critical size of nuclear rockets to 
lem... Special nails, rivets and threaded parts made in diameters from about 100 tons. 

1. 32" to 3. 8"—lengths up to 7"... Rivets 3/32" diameter and smaller 
a specialty...also small threaded blanks...Variety of metols, finishes 
and secondary operations... Economy, quality and quick delivery in large . ° 
or small siting. tos non nid ND. A FOR FREE 7 preradenia should be of wide general — 


BR Reh ito 





r^g Pee ek odio 
— * pe cee 


— 


The last chapter, pertaining to the 
future developments in nuclear energy, 


a 






} 44 44.) § 4:35 4 2° 


3 3 "he , ; 

CATALOG...3-color DECIMAL EQUIVALENTS WALL CHART free on request. B E The author, Mr Goodman, writes 
A d that nuclear scientists are thinking in | 
HN HA SALL INC 420 OAKLAND STREET ; H terms of the future. They do not pre- j 
E tenc . itie [ « 
Jo S , e — BROOKLYN, N. Y : A tend to the oracular qualities of a | 
3 Nostradamus, but they feel that com- I 

Manufacturers of Cold-Headed Specialties—Established 1850 Hassall plac ency can lead to nothing but a 

D 1850 false sense of national security. Work- 


Eslas SHE 
ing with the knowledge they now have, 
scientists must prognosticate to some 





GEE 


i 
i 
Propuct ENGINEERING — JuNE, 1949 | 





eee am oil seal design 
for any cavity 


C; IPPER SEALS offer unusual design possibilities . . . 
and unusual design economies, too. 


For example, this new Johns-Manville oil seal is 
available in flange sections of varying width to fit 
practically any cavity. In fact, because of the adaptability 
of its unique one-piece design, there is no cavity 
mechanically practicable which is too shallow—or 
too deep—for a Clipper Seal. 

Furthermore, because the Clipper Seal has no metal 
case and is of flexible molded construction, this oil 
seal permits liberal machining tolerances in the design 
of the cavity. Its tough, dense outer heel is resilient 
enough to conform to even a slightly out-of-round 
cavity. Yet this does not interfere with the seating of 
the pliable inner lip which always maintains a light, but 
positive sealing pressure on the shaft for minimum wear. 

Clipper Seals are entirely non-metallic, which elimi- 
nates the possibility of electrolysis; are available in 


split and endless types, for sealing against oil, grease, 
water, air, grit and coolants, in sizes from 14” I. D. 


to 66” O. D. If you would like to consult us or 
about a design problem, write Johns- Manville, y 
Box 290, New York 16, N. Y. ' 

Recommended Clipper Seal Flange Sections 


Shaft Diamete: 
Inches 


“% thru 1'4 
ui Ad. 
2% "' 2% 
3" S^ 
6 ' 9% 
10 * 19% 
20 * 29% 
30° 3% 


Recommended dimensions for shaft diameters from '/,"’ 54'' and over 36°’ on request 


Johns -Manville [ PACKINGS & GASKETS 
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Gast’s new booklet... 


packed with ideas for Product Designers 


If you design machinery—or have a part in product development 
—you'll find this booklet a useful idea-source. It shows 26 examples 
of how air was put to work to solve product-function problems. And 
the actual problems solved range from feeding light materials into 
automatic machinery to simulating manifold vacuum conditions for 


testing automobile heaters. 


In short, you'll find data on the use of air for all sorts of common 


and uncommon applications. 


We believe it's a booklet you'll want to read through— and keep 
handy. For sooner or later, "Air may be your Answer" on one of 


your product design problems. 


Write on your letterhead for a copy of "Application Ideas”. 





(TO ONE H.P.) (TO 30 185.) 


ny i | 
your copy's ready 


(TO 28 INCHES) 
GAST MANUFACTURING CORP 139 Hinkley St., Benton Harbor, Mich. 


extent if they are to have any specific 
goals. Aside from nuclear-powered 
aircraft and submarines, the less belli- 
cose uses for nuclear power also hold 
a key position in atomic research. Since 
} sq in. of uranium contains the same 
potential energy as 10,000,000 cu ft 
of gas, or 8,000 cu ft of coal, there 
is no doubt in practical minds but that 
the establishment of industrial nuclear 
power plants on an economic basis 
would materially add :o the comforts 
of human life. 

The factual articles in this volume 
should be proof enough that "atomic 
secrets" are largely figments of the 
imaginations of well-meaning persons 
who are ignorant of this special field. 
This book was written to educate 
scientifically-trained men so that they 
will no longer stand in mortal fear 
of the greatest scientific accomplish- 
ment of our time. 


Physics—Principles and 
Applications 


HENRY MARGENAU, Professor of Nat- 
ural Philosophy and Physics, Yale 
University; WiLLIAM W. WATSON, 
Professor of Physics, Yale University; 
and CAROL G. MONTGOMERY, Associ- 
ate Professor of Physics, Yale Uni- 
versity. 760 pages, 6x9 in. Published 
by McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 18, N. Y. $5. 


This, the first edition of a text pre- 
pared for sophomore college students, 
is an outgrowth of courses in physics 
taught by the authors to students ma- 
joring in science and engineering. The 
book represents an attempt—and a 
very good one—to present information 
on all of the subjects that might be 
covered in any elementary course in 
physics. It is recognized by the authors 
that not all of the material can be cov 
ered in the usual year or 18 month 
period allowed by most colleges for the 
subject, but it was felt that a plenum 
of material would give a desirable lati- 
tude to individual instructors. Starred 
sections throughout the book indicate 
the data that is not included in the 
sophomore course at Yale University 

The first two chapters are extremely 
fundamental, being essentially an in- 
troduction and a general treatment of 
forces and laws of motion. Subsequent 
chapters treat statics, elasticity, kine- 
matics, dynamics, and special motions 
in a plane, while other chapters are 
devoted to conservation principles, 
oscillations, hydrostatics, and hydro 
dynamics. 

The following eight chapters are 
concerned with elementary thermo 
dynamic principles, after which is in- 
cluded a number of chapters on the 
physics of electricity and electronics, on 
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Where The Ultimate in Time-Saving 


Performance Is Demanded 
Machinery Designers Incorporate 


| DIAMOND ROLLER CHAINS 


@ Leading machinery builders intent on providing better and better perform- 
ance and cost-cutting operation through greater output have for a half century 
made increasingly greater use of Diamond Roller Chains. 

Long hours of service, dependability that cuts maintenance costs, positive 
non-slipping operation that insures high output, high power transfer efficiency 
that saves power, are important advantages. With Diamond Drives, the engineer 
designer can place his shafts where most practical, center distances presenting 

| i no problem. 

| | It is more than a coincidence that Diamond has served firms like J. H. Day 
Company since the turn of the century. DIAMOND CHAIN COMPANY, Inc., 
Dept. 443, 402 Kentucky Avenue, Indianapolis 7, Indiana. Offices and Distrib- 
l utors in All Principal Cities. 
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A GOLD MINE 
OF HELPFUL 
ENGINEERING 


INFORMATION 
ABOUT HARD 


RUBBER AND PLASTICS 


It's been a long time since technical information about hard 
rubber has been brought up to date in handy form for design 
engineers. Now here it is! In 60 pages it covers all Ace grades 
of hard rubber — the original plastic that succeeds where 
others fail — and suggests many ways to solve problems just 
like yours with Ace molded or extruded parts. 

Contents include: tables of properties, tolerances, weights; 
many valuable pages on design techniques, inserts, assembly; 
and seven pages on machining and finishing of hard rubber 
and other Ace molded plastics such as Saran, polyethylene, 
acrylics, acetates, etc. 

Ask for this Hard Rubber & Plastics Handbook today. 
You'll find plenty of use for it in making present and future 
decisions. Write on your company letterhead to Technical 
Service Dept., American Hard Rubber Company. 


HARD RUBBER and PLASTICS 


MERICAN HARD RUBBER COMPANY 





11 MERCER STREET © NEW YORK 13, N. 
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sound and light, and on such subjects 
as meteorology, atomic structure, nu- 
clear physics and others. Many of the 
subjects are not ordinarily presented in 
texts of this nature; such topics as jet 
propulsion, the heat pump, Kepler's 
laws of planetary motion, and radar, 
are usually left to more advanced, and 
specialized treatises 

Two interesting aspects of the text 
are (1) that calculus ts introduced 
gradually throughout the book, be- 
coming more complex as the book pro 
gresses; and (2) that the fundamental 
equations of electricity are presented 
with three constants, the value of 
which is dependent on the metric sys- 
stem that is used. Although use of 
such constants does not make more 
apparent the relationships between the 
various metric systems, it does bring 
out more clearly the fundamental! 
physical concepts involved 


New American Standard 
Screw Threads 


Proceedings of a Fastener Manufa 
turer Symposium sponsored and pul 

hed by the American Institute of 
Bolt, Nut and Rivet Manufacturers 
Cleveland, Ohio. 6x9 in., 104 pa 
$1.50 


ve 


This booklet contains the complete 
proceedings of a one-day symposium 
at which nearly 200 fastener manufac- 
turers discussed the industry-wide ef 
fects of the recently revised Screw 
Thread Standards. 

Sections of the publication are listed 
under the following headings: Back 
ground of International Unification 
Description of New Standards; Analy 
sis of Coarse and 8-Pitch Thread 
Series; Analysis of Coarse Thread 
series, ł to § Inch; Analysis of Fine 
Thread Series, 1 to 13 Inch; Analysis 
of Coarse and Fine Thread Series, 
Under 1 Inch; The Problem of Tools 
and Gages; Manufacturing, Handling, 
and Stocking; Inspection and Gaging 
During the Transition; Customer Ap 
proach to the New Standards 

Thread forms, tolerances, allow- 
ances, clearances and dimensions are 
presented in a series of charts and 
tables. 


Numerical Calculus 


WILLIAM EpMUND MILNE, Professor 


€ 


f Mathematics, Oregon State College 


393 pages. G x 94 in Published b 
Princeton University Pre Princeton 
N. 7. $3.75 


The author, Professor of Mathe 
matics at Oregon State College 
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ag HEAT EXCHANGERS 
Why use all this length 


^ 





When you can get the 
SAME SURFACE AREA 





in this CONDENSED FORM? 


Take a close look at Wolverine Trufin—the integral finned 
tube. Here is an ideal tube to use in your heat exchangers. 


You will note that every fin is a part of the tube itself—it 
was mechanically pinched out (extruded) from the outside 
surface of the tube. Consequently, any given length of 
Trufin has many times the surface area of plain tube of the 
same length. Here's a practical example: a foot of Wolverine 
Trufin—the integral finned tube—(%" Root Diameter, 9 fins 
per inch) has approximately 126 sq. in. of surface area as 
compared to approximately 14 sq. inches for an equivalent 
length of plain tube (?$" Outside Diameter). 

Aside from space economy, Trufin is recognized also for 
its outstanding advantages in performance. Because of its 
distinctive construction, it will withstand vibrations and 


extreme temperature changes. It can be bent as readily as 
plain tube. 


Trufin is available in many alloys, diameters, fin spacings 
and heights. 


If you build or operate heat exchanger equipment, you are free to drow on the extensive experience of 
our engineering staff to help you bring high efficiency to your unit operation. 


Send for our Trufin Bulletin. 







WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


twcorrPoRaTeEeo 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1415 CENTRAL AVENUE . DETROIT 9, MICHIGAN 
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Eliminate dies 
and quantity run duplicating operations. An unusually wide variety 
of both simple and intricate parts can be precision made by “DIE- 
LEss DUPLICATING” 
Di Ac RO Precision Machines (see examples at right). 


sizes, uation two new units 


New... cost-saving 


EXCHANGE PLAN 


for TRI, CLAD Integral-hp Motors 


Xo on 


S 


General Electric is happy to announce that 
the motor exchange plan which proved so 
successful with fractional-hp motors has 
been extended to cover integral-hp Tri-Clad 
motors, 16 Motor Exchange Centers are 
prepared to make an immediate exchange 
of Tri-Clad open (dripproof) motors (pop- 
ular types, 4-pole, 1 to 5 hp) during the first 
five years of service. How the new plan 
works to reduce machine down time and 
motor replacement costs is told in Bulletin 
GEA-5189 (fer motor users) and Bulletin 
GEA-5180 (for machinery manufacturers). 
SEND FOR YOUR FREE COPY to 
Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 


756-2 


di-acro 
PRECISION 
MACHINES 


ROD PARTERS 


. Speed production in both your experimental 


with the individual or co-operative application 
D1-Acro 
are now offered in a total of six types and 21 different 
a power driven Shear and a hydrau- 


SEND FOR 40 PAGE CATALOG 


ENGINEERS—DESIGNERS—PRODUCTION MEN should all have this 
informative catalog which contains tec hnical data covering D1-Acro 
Machines and our offer of “Die-Less Duplicating’ Engineering 
Service to aid in solving design and production problems. WRITE 
FOR YOUR COPY TODAY. 


€ Pronounced "DIE-ACK-RO” 





room mathematics and the numerical 
applications. It is designed to provide 
rudimentary instruction in such topics 
as solution of equations, interpolation, 
numerical integration, numerical solu- 
tion of differential equations, finite 
differences, approximations by Least 
Squares, smoothing of data, and simple 
equations in finite differences. The 
presentation is intentionally elementary 
so that anyone with some knowledge 
of calculus and differential equations 
can read it understandingly. Mathe- 
matical elegance and rigor have fre- 
quently been sacrificed in favor of a 
purely naive treatment. 

The growth of computational facili- 
ties in the period since the war has 
already been phenomenal. The num- 
ber of excellent calculating machines 
now available in almost every office 
or laboratory, including the Sequence 
Controlled Calculator, and the Elec- 
tronic Numerical Integrator and Cal- 
culator, makes it possible to solve 
whole categories of problems that only 
yesterday were prohibitively difficult. 
Thus, the subject of numerical analysis 
is destined to make enormous strides 
in the decades to come. 


Mathematical Theory of 
Elasticity 


A. E. H. Love. 643 pages, 6} x 9} 
in. Published by Dover Publications, 
Inc.. 1780 Broadway, New York 19, 
N. Y. $5.95. 


This 4th revised edition of this 
standard treatise on elasticity combines 
a wealth of practical applications with 
a thorough, rigorous discussion of 
fundamental concepts. 

The subjects discussed include the 
analysis of strain and stress, elasticity 
of solid bodies, equilibrium of — 
elastic solids, elasticity of crystals, 
bration of spheres and cylinders, d 
agation of waves in elastic solid media, 
torsion, theory of continuous beams, 
and the theory of plates. 


Practical Analysis 


Dr. Fr. A. WILLERS; translated by 
Robert T. Beyer, Brown University. 
122 pages, 64 x 94 in. Published by 
— Publications, Inc., 1780 Broad- 
way, New York 19, N. Y. $6. 


This work describes numerical, 
gaphical and in some measure struc- 
tural, methods of practical analysis. 
Since numerical methods can gerenally 
be arranged to yield any desired ac 
curacy, these methods are treated in 
great detail. However, graphical 
methods often give rapid results which 
are sufficiently accurate for the first 
approximations needed in most numer 
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© NE method of "Designing for Lower Costs’ 


can be credited to the men who design engines 
for “speed.” 

Increasing speeds are saving time, lives 
and money as engineers of the air age 
stake new claims across the sonic barrier. 

For those working in these fields, 
for parts for Turbo Jets, for Guided 
Missiles and for Fast Commercial 
Planes, Teiner of Everett, Mass., 
offers “Parts for Speed” and 
the cooperation of a “Speed” 


conscious staff. 


For spinning up to 3/16th inch stainless steel and 
for blanks up to sixteen feet in diameter . . for 
parts for speed and speed for parts, consider . . . 
Roland Teiner Company, Inc. of Everett, Mass. 


ROLAND TEIN ER Conssrcory. 


METAL SPINNING and ENGINEERED PRODUCTS 


134 TREMONT STREET 
EVERETT 49 MASS 


Phone EVerett7-7800 





GREATER 
LOAD 
CAPACITY 


HOOVER BALL BEARINGS 
with HONED RACEWAYS 


Hoover Ball Bearings provide greater load capacity — 
longer life . . . plus values made possible by honed race- 
ways, an exclusive Hoover feature. For Hoover honing 
goes a step beyond grinding and polishing in producing 

finer, smoother raceway surfaces. Closer race curvatures 
furnish a wider area of ball support for greater work . . . 
greater bearing surface for extended life. 

Thousands of manufacturers of 

quality products have gained a competi- 

tive advantage in their markets 

by using Hoover Ball Bear- 

ings with honed raceways. Upon 

request, a copy of the 

the Hoover Engineering Manual 

will be sent to engineering and 

purchasing executives. 


The shiistocrial of Bearings 
9 


HOOVER BALL AND BEARING CO., ANN ARBOR, MICH. 


HOOVER 


AMERICA’S ONLY BALL BEARING 


WITH HONED RACEWAYS 


have been given additional emphasis 
by combining new material with that 
previously presented. The increasing 
importance to enginecrs of noise elimi- 
nation made it desirable to include the 
chapter on sound, in which the engi 
neecring aspects of this subject are 
dis ussed. 

Like the first, this second edition 
stresses a simple treatment of vibration 
problems from a basic analysis. The 
text material has been kept as simple 
as possible. The examples included 
illustrate the methods, units, and appli- 
cation of the formulas developed 


Magnetic Control of 
Industrial Motors 


GERHART W. HEUMANN, Apparatus 
Department of General Electric Cc 
589 pages, 6 x 9 in. Published by 
John Wiley & Sons, Inc., Fourth Ave- 
nue, New York 16, N. Y. $7.50 


This is an essential book on indus- 
trial control—«onsidered from the 
viewpoint of the application engineer's 
and the user's requirements. Within 
the scope of control are devices, con- 
trollers for individual motors and in- 
tegrated control systems for whole 
production lines, involving a mul- 
tiplicity of retating and stationary 
power apparatus 

From an engineering point of view, 
there are two major aspects of control 

design and application. Whereas 
the designer concentrates on a device 
Or a Circuit or a mechanical arrange- 
ment of parts, the application engineer 
must have a knowledge of what con- 
trol equipments can accomplish and 
what the requirements of a particular 
drive system are, and what perform- 
ance can be expected of various types 
of motors. 

This is intended to be an application 
book. Its aim is to explain perform- 
ance of motors, characteristics of con 
trol devices and the function of com- 
monly used control circuits. Complete 
controllers of various frequently used 
designs are discussed. Emphasis is 
placed on consideration governing the 
selection of conirollers to perform 
specific jobs. 

The book opens with a presentation 
of symbols and a discussion of wiring 
diagrams. The next two chapters are 
devoted to a presentation of the char- 
acteristics of d-c and a-c motors most 
commonly used in industrial installa- 
tions. They are followed by chapters 
on control devices, circuit elements 
and basic circuits, forming the build- 
ing blocks out of which control equip- 
ment can be constructed 

Amplidynes have gained an impor- 
tant place in control systems for ad- 
justable-voltage drives and a chapter 
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Look-alikes don't always work alike. For example, the 
Internal Type Shakeprooí-Eock- Washer shown above 
has a standard rim and standard“humber of teeth for 
«$6 under stenddrd 42" nuts. The Internal Lock Washer 
at left isa special Ahin-rimmed washer with more lock- 
ing teeth for 8pécific use under 42" conduit nuts in elec- 
trical assemblies. 

Knowing when and how to apply the standard and 
special types and sizes of Shakeproof Lock Washers 
will mean increased fastening efficiency and lower 
assembly costs to you. And, that’s what this new book 
on Shakeproof Lock Washers is for . . . with illustrations 
and typical applications of all the Shakeproof Lock 
Washer types, an explanation of the locking principle 
and handy size data! See what Shakeproof Lock 
Washers can do in your specific application. Write for 
your free copy today! 


SHAKEPROOF inc., Division of Illinois Tool Works, 2501 


North Keeler Avenue, Chicago 39, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontario. 


i. ks 


vw z= 


LOCK WASHERS 
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MANUFACTURING 


TORRINGTON (d. 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 


WARD 
LEONARD 


calls on 


HAYDON 
els 


DEPENDABILITY 


in TIME DELAY RELAYS 


Ward Leonard is one of many reputable manu- 
facturers of fine quality timers, time delay relays 
and electrical control apparatus,who depend upon 
the versatility and adaptability of the Haydon syn- 
chronous motors in the design of superior products. 


The time delay relay illustrated is designed pri- 
marily for such industrial applications as delayed 
timing for preheating electronic tube filaments be- 
fore applying voltage and sequence timing in motor 
controllers. The Haydon 1600 motor provides almost 
instantaneous self-recycling on breaking the pilot 
circuit through means of a magnetic shift; choice 
of standard motor speeds make possible a wide 
range of adjustable time delay periods and the 
built-in one-way friction prevents damage to motor 
on return travel of the cam. 


Take time to talk time with Haydon engineers on 
this and other applications. A fully illustrated 


Engineering Data Catalog is yours for the aking 
WRITE 3118 ELM ST., TORRINGTON, CONNECTIC 


COMPANY, 


YOUR PRODUCTS 








INC. 


CONNECTICUT 





is devoted to amplidynes and their 
control circuits. Another chapter deals 
with electronic devices 


In the conclud:ng chapters, typical 
controllers for general purpose ippli- 
cations and selected intermiitent-duty 
controllers are discussed. Controllers 


are presented which are used widely 
in industry and illustrate the most im 
portant principles of standard control 


systems. 


Proceedings National Confer- 
ence on Industrial Hydraulics 


Volume Il, 154 page X n 
Published by the National ( fer 

Industrial Hydraulics 
hicago 16, Ili 


wn 


2 


Complete text of all papers pre- 
sented to the Fourth Meeting, October 
20-21, 1948. The titles and authors 
of the papers are 

The Poly-phase Torque Converter 
by Oliver K. Kelly 

Hydraulic Circuits for Farm Tractors 
by J. F. Ziskal 

Flanged Joints—-Their Develop 
ment and the Trend by E. G. Schmidt 

Hydraulic Packings and Seals by 
C. E. Schmitz 

Gasket Design and Selection by 
H. H. Dunkle. 

Our Economic Missions in Europe 
by R. E. Gillmor. 

Recent Developments in Hydraulic 
Turbine Design and Manufacture by 
J. F. Roberts. 

Hydraulic Surges in Pump Discharge 
Lines by S. Logan Kerr. 

Predicting Liquid Jet Pump Per- 
formance by R. G. Folsom. 

The Purposes and Aims of the Joint 
Industry Conference Standardization 
Movement on Hydraulics by R. R. 
Mitchell. 

A Report on the JIC’s New Hy- 
draulic Standards for Industrial Equip- 
ment by James Robinson. 

Commercial and Industrial Applica- 
tion of Hydraulic Servomechanisms by 
Walter Ernst. 

Measurement of Hydraulic Machin- 
ery Performance As It Pertains to 
Servometchanisms by Donald Camp- 
bell. 


Theory of Oscillations 


A. A. ANDRONOW avd C. E. CHAIKIN. 


358 pages, 6 x 9 in. Published by 
Princeton University Press, Princeton 
N. J. $6 


An English language edition of the 
volume bearing the same title pub 
lished in Russian in 1937. This con- 
densed version was edited under the 
direction of Solomon Lefschetz. The 
book has been made available to the 


Propuct ENGINEERING — June, 1949 


Ooo ee 


—— 





Rigidized 
Metal 


DESIGN-STRENGTHENED 
AND TEXTURED 


to make less metal do more work 
—and to add new beauty 
and utility too! 


U. S. and Foreign Patents 


Propucr ENGINEERING - 


June, 1949 


W^ Rigidized Metals you can decrease the gauge without 
sacrificing strength and thus reduce metal costs . . . or in- 
crease strength without increasing weight. 


Rigidized Metal also provides beautiful decorative textures 
and more durable surfaces which resist denting and marring. It 
provides controlled highlighting and minimizes distortion, 
scratches, fingerprints and malicious defacing by “doodlers.” 


There are already hundreds of applications of Rigidized Metal 
in stainless steel, aluminum and other metals on appliances, 
automobiles, airplanes, novelties, radio and television sets... 
on hotel and restaurant equipment, elevators, telephone booths, 
store fronts, bars, counters and walls... and on street cars, 
buses and railroad coaches. They all prove that Rigidized Metal 


adds strength and puts new utility . . . new eye and sales appeal 
in these products. 


If you use flat rolled metal in any form, it will pay you to in- 


vestigate Rigidized Metals. Write for descriptive catalog and 
complete details. 
~*~ * * 


Rigidized Metals are available in sheet or strip, coil or cut lengths 
. . widths to 36”. There are many standard patterns . . . solid or 


perforated . . . and special designs for specific applica- 
tions can be engineered. 


PROOF OF SAVINGS 
WITH RIGIDIZED METALS 


* 


Sea! backs on buses and trolleys were reduced 
from .032"' to .025'' thickness by using Rigidized 
Metal and, at the same time, made more 


resistant to dents, mars and scratches. 


When Rigidized Metal was used for the radiant 
doors of heaters, gauge was reduced from .040" 


to .020" and found completely practical 
Rigidized Metal made possible the reduction in 
thickness of stainless steel used as shelf-edge 


moulding on refrigerators from .032” to .018”. 


The use of stainless Rigidized Metal as wainscoting 


x 
* 
* 


on railway cars permitted a reduction in gauge 
from .090" to .060” and an increase in the spacing 


of back-up supporting strips from 18” to 36”. 


Rigidized Metal for bar and counter fronts .018” 
thick is in economica! contrast 4/ 
with previous facings which ^ 


were .032"' or .025"' thick. 


LI 


Kigidized Metals 


Corporation 


662 Ohio Street Buffalo, N. Y. 








During recent years and to great 
extent, mass production has 
been made applicable to the 
manufacture of individual parts. 
At the same time, careless 
workmanship has made ‘“‘mass- 
production” notorious for in- 
accuracy and poor quality. 
Buyers of mass-produced ma- 
terial have become skeptical of 
“promised” accuracy! 

It's common knowledge that 
sand mold castings, for ex- 
ample, cannot be held to the 
thousandth of an inch... but 
accepted specifications should 
be met! Slight warpage, minor 
shifts and the like are more 
than a nuisance when it comes 



















No one can depend on... 
“PROMISED” accuracy! 





to holding down finished cost! 

In Unitcast foundries there 
is no “promised” accuracy. 
Unitcast is consciencious about 
accepted specifications, and as 
a result, quality control is not 
a “one-man” responsibility. 
From the pattern shop to the 
final inspection, casting quality 
is closely guarded by a unique 
system that delivers accurate 
steel Unitcastings to fit speci- 
fications! 

Get accurate steel castings 
-.. Specify Unitcastings! Unit- 
cast Corporation, Steel Casting 
Division, Toledo 9, Ohio. 
In Canada: Canadian-Unitcast 
Steel, Ltd., Sherbrooke, Quebec. 


PRODUCTS LAST LONGER BUILT WITH STRONGER UNITCASTINGS 


ITCAST 


Corporation 
ELECTRIC STEEL CASTINGS 





scientific and technical public through 
the aid of the Office of Naval Research 
as part of the project on Non-Linear 
Differential Equations that it is spon- 
soring at Princeton University 

The book contains the first extensive 
treatment of non-linear oscillations, 
that is, oscillations based upon non- 
linear differential equations. Since 
these equations rarely admit an — 
solution, recourse must be made to 
various mathematical doctrines to ob- 
tain all possible information. The aim 
of the book is to provide an introduc- 
tion to this general subject. 

Giving the newcomer to the field 
familiar ground from which to work, 
the book begins with a treatment of 
linear systems. From there it pro- 
gresses to various types of non-linear 
systems using both mechanical and 
electrical examples. The numerous 
practical applications treated in the 
text deal mainly with vacuum tube 
circuits, for the reason that vacuum 
tube experiments are more convenient 
and economical to conduct than any 
others, and thus most suitable as a 
check on the mathematical theory. 

The book will be useful to electrical, 
aeronautical, and mechanical engineers, 
to mathematicians and physicists who 
work with oscillatory phenomena 


Electronic Time Measurements 


Edited by BRITTON CHANCE, Assistant 
Professor of Biophysics, University of 
Pennsylvania; RoRERT I. HULSIZER, 
De partme nt of Ph ) c5, Massachusetts 
Institute of Technology: Epwarp F. 
MACNICHOL, JR., Department of Bio- 


physics, University of Pennsylvania; 
FREDERICK C. WILLIAMS, Professor of 
Electro-Technics, Manchester Univer- 


uty. Ox 9 m., 538 page Publishe 
by McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 18, N. Y. $7. 


a 


This book presents a method of ap- 
proach to the problems of time and 
distance measurement by manual and 
automatic means, and the practical cir- 
cuits employed for these purposes. In 
addition, important techniques of pulse 
data transmission and pulse-amplitude 
cancellation methods are nid d 

The accurate measurement of short 
time intervals is not a new subject since 
many experiments have been devoted 
to the accurate determination of the 
velocity of light. The simplification 
and increased precision possible 
through the use of circuit techniques 
have led to time-measurement tech- 
niques that have resulted in practical 
and accurate radar distance-finding and 
data-transmitting systems. Since the 
characteristics of these circuits depend 
upon those of the radar system, the 
book is introduced by a survey of tech- 
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NICHROME ‘«senrries” 


IN ALLEN-BRADLEY STARTERS 
“ PROTECT ELECTRIC MOTORS 


mmm a 


Enemy number one of electric motors is overload — excessive current that 
causes motor windings to overheat, burn out. Here is an enemy of all motors, small or 
large, ready to go into action immediately a motor starts. Devices for protecting electric 
motors against overload, therefore, must be exceptionally dependable . . . must not fail 
to disconnect the motor from the line before a dangerous temperature is reached. 


FOR PRECISION-PROTECTION, ALLEN-BRADLEY OVERLOAD 
RELAYS EMPLOY NICHROME 


In controls of this type, the current that flows through the motor windings is used 
to heat Nichrome thermal elements in the overload relays. Thus heating of the relay ele- 
ment monitors the heating of the motor windings. When a dangerous motor temperature 
is reached, the heat from the Nichrome unit releases a contact arm in the relay, thereby 
disconnecting the motor from the line. Given a few seconds to cool, the relay mechanism 
can be reset by pressing a button — completing the motor circuit again 


ALLEN-BRADLEY 
RESISTO-THERM 
RELAY OPERATION 


STABILITY OF NICHROME ASSURES DEPENDABLE RELAY PERFORMANCE 


Because of its uniform quality, superb corrosion-resistance, and retention of physi- 
cal and electrical properties at high temperatures, Nichrome is unsurpassed for the 
accurate job the all-important thermal unit must perform in these Allen-Bradley controls. 


D-H ALLOYS AND YOUR REQUIREMENTS 


If your products demand electrical resistance material of outstanding uniformity, 
high stability and long life, remember this application. Be guided by the example of 
Allen-Bradley and have Driver-Harris supply your needs. We fabricate the most complete 
line of electrical resistance alloys in the world, and will gladly make recommendations 
based upon your specific requirements 





The heater stem is almost completely surrounded 
by ao Nichrome thermal unit A ratchet wheel is 
soldered to one end of the heoter stem, and this 
engages a pawl which holds the relay contacts 


closed against spring tension. Sustained overload on 





the motor heots the Nichrome element which, in turn, 





heats the stem. Heat from the stem melts the solder, 


TYPE N17 Thermal Unit — TYPE N41 Thermal Unit — 
which frees the ratchet wheel. The wheel turns and wound with Nichrome No. 16 Nichrome No. 19 B&S gauge strip, 
| releoses the powl, thereby opening the relay contacts. B&S gouge bore wire. 3.01 amps. 9/16-inch wide. 34.8 amps. 
" s Nichrome is manufactured only by 
é 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


Manufactured and sold in Canada by 
J- \ The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





*T.M. Reg.U.S.Pat.Off. 








for radio distance and speed 

asurement. The material then con 

tues with a survey of basic techniques 

id methods in pulse time measure ! 
nent, including the generation of fixed f 
and movable timing markers and thei | 


applications to manual and automati 
time measurements. The use of these 
techniques tor precision data tran J 
mission and for the relaying of the 0 
radar to remote points is next pre 
sented, and the book concludes with a 


i x | 

F discussion of the use of supersonic | 

Truly corrosion resistant! delay devices for the cancellation. of l 

Easily formed or deep drawn! PEE S | 
X4 

Indentation Hardness Testing 

VINCENT E. LysaGHT, Standardizing ji 

Laboratory of Wilson Mechanical In 

strument Company. 288 pages, 6 x 9 ] 

in. Published by Reinhold Publishing j 

Corporation, 330 W i2nd Street, f 


New York, N. Y. $5.50 


Over the past twenty years, thous 
ands of inquiries have come to thc 
attention of the author. These in 
quiries have requested information 
relating to all phases of hardness test- 
ing. They were made by engineers 
metallurgists and others who make use 
of hardness tests in routine testing and 
in establishing hardness specifications 
The information and data thus sought 
for is the basis of this book 

The volume describes the hardness 
testers ın common use in the United | 





States and discusses in detail the prob f 
lems associated with the use of hard 
ness testing equipment. Enough theory 
is presented for the reader to acquire a | 
thorough knowledge of the present 
tatus of hardness testing M 
In addition to chapters devoted to h 
liscussion of the vario testing 
methods and c juipment ther l st 
included separate chapters on H 1 a 
ness conversion relationships pp! vi 
tv of hardness tests. tests on she 
metal, cylindrical surfaces, hot ha 
t t r nicr t tino $ * 
ness testing, microhardness testing of 4 w 


metals, and indentation hardness test 


For The Finest Finish “= 
ls O 


Use r N j ing of nonmetallic material 
The appendix contains 38 pages of d 
.PERMAECLAD P d R | AA K LAD seful soie tables and d t i : 





STAINLESS CLAD STEEL Throughout the book, numerous P 
source references are given to assist the i re 
A Product of ALAN WOOD STEEL COMPANY reader in further study | si 
Dept. P-8 Conshohocken. Pa. | lo 
Gentlemen: Ul , | 
Please send me detailed informat rding PERMACLAD. without « i trasonics | ef 
also a copy of your free 8 page folder BENSON CARLIN. First Edition. 270 | in 
Name— pas x 9 in. Published by MeGrau w 
C idd Hill Book Co., Inc., 330 W. 42nd S d 
—M— TT w York 18, N. Y. $5 * ic 
Cty cane State - ` 1: 
M» To the physicist, designer of ultra m 
OTHER PRODUCTS: AW Super Grip, Abrasive Floor Plate « AW Super Diamond sonic devices. research engineer, a 
Floor Plate « Billets « Plates « Sheets (Alloy and Spec ial Grades) chemi al and process engineer Mr 
Carlin's book on energy relationships fo 
vé 
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Many outstanding manufacturers of 
heavy duty presses in every field have 
standardized on Oilgear tried and proven 
“Fluid Power’’ pumps, cylinders and 
valves. 


Oilgear systems provide an adjustable 
working pressure to suit the work per- 
formed ...a variable ram speed... 
automatic reduction of pump stroke and 
power input when pre-set pressure is 
reached... maximum pressure indefi- 
nitely without excessive heating or power 
los. Low maintenance cost and high 
efficiency coupled with use of power only 
in proportion to the resistance of the 
work make their operation very econom- 
ical. Simple, semi-automatic or full auto- 
matic controls are easily applied. 


You get controlled, variable high speed 
for closing and opening press. You can 
vary the force to suit the material proc- 
essed. You save a high percentage of 


power and reduce heat and wear during 












PRESS MANUFACTURERS INSIST ON 


OILGEAR FLUID POWER 


the curing time. Your Oilgear system will 
be simple, easy to install, and trouble- 
free. Investigate these and other oper- 
ating values inherent in Oilgear pumps, 
cylinders, and valves. They have proven 
successful for over a quarter century on 
tough applications. 


Write for data on typical Oilgear time, 
labor and money savings. ..on hot 
plate, molding, forming, straightening 
and other types of presses used through- 
out industry. THE OILGEAR COMPANY, 
1571 W. Pierce St., Milwaukee 4, Wis. 


enr 


FOR POWER 


PIA 

FOR CONTROL 3 
"PP ZA 
FOR PERFORMANCE 


Wat daved you S 











Standard one-way variable delivery 
pump, type D.P. Automatic pressure un- 
loading control, direct-connected elec» 
tric motor, mounted on reservoir base. 





Made on BATH 


CABINET FORMING 
MACHINERY 





RATH'S wide experience in supply- 
ing better cabinet-forming machin- 
ery is shown in the production of 
over 4 million cabinets on BATH 
equipment last year by leading 
plants. Some BATH machines are 
adjustable for a wide variety of 
cabinet shapes and sizes. Others 
are of special design to meet spe- 
cific needs. Air or hydraulic models 
... fully or semi-automatic . . . for 
modest or large volume produc- 
tion. A single cycle of operations 
forms crown, corners, flanges and 
sides, in one piece. No wrinkling 

.. no costly finishing expense .. . 
and lower unit production cost 
for you. 


Send blueprints and advise pro- 
duction requirements—and we'll 
promptly recommend forming equip- 
ment most suitable for your product. 


me CYRIL BATH co. 


6987 MACHINERY AVENUE 
CLEVELAND 3, OHIO 





Design Engineers and Manufacturers of 
METAL FORMING EQUIPMENT 








| physical concepts, and theory of ultra- | 


| sonics should be of considerable 
| interest not only because it correlates 
| existing data on the subject but also 

because it adds to the prior work data 


from Carlin’s own experiments. To | 


the mechanical designer of industrial 
or consumer products, however, the 
book will be of only limited interest, 
with the possible exception of the 
chapter on "Practical Considerations 
in the Application of Ultrasonics." 
Included in this later chapter arc 
data on testing of materials for flaws, 
fatigue testing, measurement of thick- 
ness by ultrasonics, signaling, agitation, 
| medicinal uses, and others. The ma- 
| jority of the chapter is devoted to 
| materials testing, which is, of course, 
| one of the principal industrial appli- 
| cations 
| Other chapters are: Ultrasonic 
| Waves, Further Theory of Ultrasonic 
Waves, Crystals for Ultrasonic Use, 
Crystal Holders for Ultrasonic Use, 
Resonance and Reflection, Continuous- 
Wave Ultrasonic Systems, Pulsed Ul- 
trasonic Systems, Ultrasonic Agitation, 
and Magnetostriction 


1948 A.S.T.M. Proceedings 


Published by the American Society for 
Testing Materials, 1916 Race St., Poil- 
adelphia 3, Pa. 1354 pages, 6x 9 in 
For non-members $12; and for mem 
bers $8 


This, Vol. 48 of the Proceedings of 
the ASTM, contains all papers and re- 
ports published by the Society during 
the current year, including papers pre- 
sented at the Annual Meeting and 
special meetings of the Society, and 
those accepted for publication in the 
ASTM Bulletin or as Special Technical 
Publications. 

The first section contains summaries 
of the proceedings of the society and 
committee reports on ferrous metals, 
non-ferrous metals, cementitious, ce 
ramic, concrete, masonary materials, 
and on miscellaneous materials and 
subjects 

Technical papers are broken down 
under the following headings: Metals: 
symposium on usefulness and limita 
ions of samples; symposium on defor 

iation of metals as related to forming 
ind service; panel discussion on the 
influence of non-ferrous metals and 
their compounds on the corrosion of 
pressure vessels; symposium on metal 
lography in color; symposium on 
magnetic testing; cement, concrete, ag 
gregates, and masonary materials; sym 
posium on methods and procedures 
used in identifying reactive materials 
in concrete; symposium on mineral ag- 
gregates; symposium on speed of 
testing; petroleum products and lubri 












COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull. 





The standard 
line of Thomas 
Couplings meets 
practically all 
requirements, 
But if unusual 
conditions exist 
we are equipped 
to engineer and 
build special 
couplings. 


PATENTED 
FLEXIBLE 
DISCS 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 
THOMAS FLEXIBLE 


COUPLING CO. 


WARREN, PENNSYLVANIA 
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PRODUCT DEVELOPMENT + MOLD DESIGN + MOLD CONSTRUCTION 





One Piece, 40 oz. Plastic Housing Produced by 
Single Cavity, Enclosed, Machine Type Mold 


Graduated inward slope of specially designed frontal 
face forms an eye-appealing frame. Wall structure, con- 
trol holes, control strip and interior cornices — all molded 
in place Material used: Walnut Mottle Brown, Phenolic 
Smoothly surfaced, highly polished finish achieved in 
the molding process. Photos shown thru courtesy of 
Philco Corporation, Philadelphia, Pa 
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The cabinet is the SEEN quality in 
fine table model radio reception 
And, recognizing its sales impor- 
tance, radio manufacturers hove, 
consistent with needs for popular 
pricing, developed regal raiments 
for their offerings—many of which 
are enriched thru the use of 
plastics 

Plastic molding, too, has kept 
pace with plastic preference . . 
Materials, specially formulated to 
end-use purposes, possess re- 
quired strengths and properties 
Collaboration between maker and 
molder reconciles blueprint de- 
s.gns to proper mold procedures 
ond correct mold construction 
Increased press capacities and 


* PLUNGER MOLDING * TRANSFER MOLDING * INJECTION MOLOING 





CONSOLIDATED is -houd to have Qality Molded this Tew PHILCO 904 Galinet 


broadened processing approaches 
are now equal to a part's size, 
wall thickness and weight 

The cabinet for the new PHILCO 
904 Table Radio shown here meas- 
vres 13 in. x 7% in. x 7? in 
Molded by Consolidated, to Philco 
specifications, it exemplifies a 
Quality worthy of the radio enjoy- 
ment it contains and complements! 

Consolidated invites the oppor- 
tunity to apply its know-how 
to all-industry's custom molding 
problems. Experienced sales engi- 
neers are readied to respond to 
your inquiry. Contact our nearest 
or home office 
















Your Blueprint 
in Plastic 


— Marching forward with Plastics since 1874 


COMPRESSION MOLDING 





ESCO made a survey em and asked 
Co 


customers, “What do you like most 


MIMIM 


"RAI. 
about ESCO equipment?" Miaa") out of 
| 


QD. D. LL LL d] 
ao 


exactly the same:* 


“DEPENDABILITY” 


and other rotating electrical equipment 


If you need Dependable motors, oe converters 
op 


designed to meet your particular needs, write for 
CATALOG 46-1 


*The others praised Esco equipment with answers such as "Rigid Construc- 
tion,” “Made to Customer's Requirements,” and “Good Service.” 


Specialists in high-frequency, high-speed motors and power supplies. 


ELECTRIC MOTORS + GENERATING PLANTS + GENERATORS 
MOTOR GENERATING SETS » DYNAMOTORS + CONVERTERS 





LR ELAR 


170 SOUTH STREET 


‘Size and Spherical Accuracy 


STAMFORD, CONN 





IN Perfection of Surface 





Siro 


. 
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Uniformity —Dependable Physical Quality 


NOT A BETTER BALL mane.. 


And theservice results from every 
Strom metal ball prove it—not 
only in the finest precision ball 
bearingsbutalsointhelotofother 
ball applications where Strom 
balls are doing the job better. 
Strom has been making pre- 
cision metal balls forover 25 years 
for all industry and can be a big 
help to you in selecting the right 
ball for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, uniformity, 
and dependable physical quality, 
there’s not a better ball made. 


——— 4 


STEEL BALL CO. 
1850 Se. 54th Ave., Cicero 50, Illinois 
Largest Independent and Exclusive Metal Ball Manufacturer 


Lb——— 


cants; symposium on functional tests 
for ball-bearing greases; forum on 
tractor fuels; petroleum products as 
related to automotive equipment; 
plastics; paint; textiles; and miscel- 
laneous subjects. 


Modern Packaging 
Encyclopedia 


Published by the Packaging Catalog 
Corporation, 122 E. 42nd St., New 
York 17, N. Y. 1949 edition. 994 
pages, 84x 11 in. $6.50. 


Despite its 994 pages the Modern 
Packaging Encyclopedia for 1949 has 
been condensed in comparison with 
previous issues. Wordage has been 
tightened and reading time has been 
cut with no resultant loss in formation. 

Eighty-six recognized experts in the 
packaging field combine their knowl- 
edge and experience to produce an ex- 
haustive study of the entire packaging 
problem. The result of their efforts 
is an integrated unit dealing with the 
functions, forms, uses and sources of 
the packaging process. 

Much of the standard material previ- 
ously published in older editions is re- 
tained and brought up to date and a 
great part of the book contains en- 
tirely new material. Also there are 
more illustrations than formerly, and 
more indexes. Any reader with a 
packaging problem will find this book 
a mine of information. 


Calculus 


LyMAN M. KELLs, Professor of Math 
ematics, United States Naval Academy 
S11 pages, 64 x 93 in Published by 
Prentice-Hall, Inc., 70 Fifth Ave., 
New York 11, N. Y. $5. 


This book is a discussion of the most 
important clementary applications of 
calculus. Important concepts are intro- 
duced early and again later when the 
student has the background for under- 
standing them and for appreciating 
their significance. 

The first three chapters are devoted 
to elementary developments and basi 
applications. Methods of handling 
functions are then studied. Integration 
as reversed differentiation is used early 
and repeatedly in the text, but not in 
a manner to cause confusion of differ 
ential and integral formulas. An im- 
portant feature of the text is the large 
number of exercises, many of which 
are comparatively new to elementary 
calculus. They are arranged approxi- 
mately in order of difficulty and also in 
groups of closely related types. An- 
other feature is the illustrative material. 
Diacrams and pictures convey ideas 
sugested from actual practice. 
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CLAD METALS 


If you don't use the "inside" of the gauge thickness 
in your applications for expensive-metals strip, have 
the core of plain steel—and save money! With 
SuVeneer Clad Metals, you get the dense, solid 
surface of stainless, copper, nickel or monel, bonded 
inseparably to low carbon strip steel on one or both 
sides. You get the performance you need, at lower 
cost. @ Write for the detailed facts. 





Superior Steel 
CORPORATION 


CARNEGIE, PENNSYLVANIA 








OB 


Superior Tube Company 
produces tubing in the fol- 
lowing analyses: 


Carbon Steels: 
A.1.S.1. MT-1010, 1015, 
1118, 1020, 1025, 1035, 


1075 and 1095. 


Alloy Steels: 
A.1.S.1.4130, 4140, £52100 
and NE 8630. 


Stainless Steels: 
A.1.S.1. Type-304, 309, 
310, 316, 317, 321, 347, 


403, 420, 430, 446 and 502 


Nickel and Nickel Alloys: 
Nickel,“Monel”,“K” Monel, 
30% Cupro- 
Nickel, 36% Nickel Iron 
(Invar), 42% Nickel Iron 
and 52% Nickel Iron. 


Inconel 


Beryllium Copper 
* e. * 


Superior Tube Company is 
represented in all principal 
cities of the United States 
and Canada by selected dis- 
tributor organizations with 


warehouse facilities. 


When you START 
with TUBING 





you end up with 
LOWER COSTS 


* You pay only for a minimum of metal 
* You get desired strength with less weight 
* You have two usable surfaces — outside and inside 


Á Fabrication is often simplified 


OD is constantly 


age and in many applications to replace solid 


awn metal tubing in sizes up to 
{to ¿å {vant 
ock. Products as diversified as wrist watch bands. soda lispensers 


nachiner parts, and wiring connectors are benetiting Dv 5 iperior s 
luce tubing in Carbon and Stainless Steels, Nickel and 
Nickel Alloys. Beryllium (¢ opper and other special alloys—to exacting 


specifications at costs that are helpful to you 


Why not take stock of your material specifications ^ When vou replace 


with Superior tubing you have everything to vain 


Supper 


SUPERIOR TUBE COMPANY 


$ 2012 Germantown Ave., Norristown, Pa 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO., 
5710 Smithway St, Les Angeles 22, Cal. © ANgeles 2.2151 
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Close-coupling of valve to cylinder! That's the 
story behind the remarkable success of the mew 
Ross In-Line Master Valve. 


Users claim several important advantages. By plac- 
ing the master valves (A & B) at the cylinder 
(D), air supply and exhaust are speeded up 
appreciably. This in turn permits faster movement 
of the cylinder piston and materially increases 
production. 


At the same time, the close coupling means that 
two lengths of large diameter piping between 
valve and cylinder—pipes continually filled and 
exhausted with non-productive air—are replaced 


120 E. GOLDEN 


Junge, 1949 


GATE AVE., 


by two short connecting pipes (F). The resultant 
saving in air with every movement of the piston 
considerably reduces operating costs. 

Operation is by a small, conveniently located 
3-way pilot valve (C). It is supplied through 
tubing (E) and connected to the master valves 
by tubing (G). It may be mechanically, manually 
or electrically controlled. Hand or foot operation 
is greatly facilitated by the use of the smaller, 
more easily actuated pilot model. 


The complete story of possible advantages in your 
production will be gladly furnished without obli- 
gation. Ask for Bulletin No. 302. 


Ross makes valves only — hundreds 
of types and sizes. Take advantage 
— ef the experience gained in over a 
quarter century of concentration on 
€ontrol and application of air power! 


DETROIT 3, 








insulation piercing, 


| strips from which to 
S SPECIFICATIONS! 


ated, non-insulated, 
standard termina 


SIGNED TO USER’ 


TYPES: pre-insul 


ore but a 
ALS OTHER THAN 


Shown here few of the more than 120 
THESE CAN BE DE 


choose. TERMIN 


i ; 
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IN STEP WITH PEACETIME PRODUCTION TRENDS 


THE AMP-O-LECTRIC 
















Here is an electrically powered machine that 
will produce up to 3300 perfect, identical, 
terminations per hour. The clean, quick, 
fully automatic crimping cycle is operated 
by foot control or by micro-switch actuated 
by the wire itself. AND THERE IS NO 
CAPITAL INVESTMENT INVOLVED! These 
machines give highest production rates at 





lowest installed costs. No special operating 
skill needed. 


terminations 


THE AMP-O-MATIC 


The AMP-O-MATIC is a sturdy, compact 
machine operated by compréssed air. 

Actuated similarly to the AMP-O-LECTRIC, 
^" Y this machine will mass produce as many as 
2200 terminations per hour. No capital 
investment — the cost of the spooled Solder- 
less Terminals includes the use of the 
automatic machine! Fits standa:d shop out- 
lets (60 to 100 p.s.i.) 5000 Ibs. per sq. in. 
crimping pressure. Does not require special 
operating skill. 


PRE-INSULATION 
These terminals are spooled with insulation | 
already attached — no extra sleeving need 
be stocked, handled, or applied — ONE 
SINGLE CRIMPING ACTION BY AUTO- My 
MATIC MACHINE YIELDS A COMPLETELY 


INSULATED CONNECTION! 


A-MPsulation 


The AMPsulation process (for leads) moulds a 
E a special plastic insulating sheath over the 
\ x terminal body. This AMP service not only 
° \ provides flexible insulation which is superior 
to rubber, but also permits unusual body 
E design (see cut). Ideal for plug-in leads and 
similar components, the process can include 
a variety of opaque colors for coding or 

matching 


B M | a n 
and moulded plastic insu atio loose piece AMP terminals, PRE-INSULATED or non-insulated 


types, for individval application are also widely used in 
industry. AMP hand, foot, or power tools will suit any 
Production requirement or limitation. Write for catalog. 


AIRCRAFT-MARINE PRODUCTS Inc. 


1323 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian representative 
E F. MANLEY & SONS LTD., Toronto, Ont. 


AMP Trade Mark Registered U.S. Patent Office 





> 
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Now Crocker-Wheeler brings you a streamlined 
Protected-Type WOUND-ROTOR Motor with all the 
up-to-the-minute advantages of the popular C-W 
Protected-Type Squirrel-Cage Induction Motors. 


Users of C-W Protected-Type Squirrel-Cage Motors 
know well the advantages of Crocker-Wheeler design 
.. and the many mechanical modifications which make 
these standard motors so versatile. Now the same 
advantages are available in wound-rotor motors. 
For printing, conveying, ventilation and other serv- 
ices that require smooth acceleration, high starting 
torque with low starting current, ability to start and 


UND-ROTOR 
OIORS 


RM. 


stop or reverse frequently, or variable speed, these new 
C-W motors will provide unexcelled performance. 

Sizes from 1 to 2000 h.p., and an exceptionally wide 
choice of mechanical modifications, answer practically 
all application problems. You may have splash-proof 
and totally-enclosed non-ventilated, as well as the pro- 
tected-type design. Choose from vertical, NEMA D 
flange or C face mountings and all standard NEMA 
floor, or ceiling mounting assemblies. Special windings 
are available for crane and hoist duty. 

The excellence and motor know-how built into C-W 
Wound-Rotor Motors is clearly explained in the new 
Bulletin SL-330-1. Mail coupon for your copy. Now. 





70b Pte Tye lire ---- 


——————————————————————————— 


T— 1 EN -D 


Beor Built because... 


Frames and endshields dripproof—keeps dripping liquids 
and falling chips out of windings. 


Louvered openings on both sides of frame for maximum cool- 
ing, with effective protection. 


Air guides distribute cooling air effectively. 
Stator and rotor coils of vinylacetal insulated wire, protected 


by thoroughly-baked thermosetting varnish for maximum 
rigidity and long-lasting protection against electrical failure. 


Slip rings cast of special composition bronze for long life, 
mounted on steel hub, insulated from hub by mica sleeve. 


NEMA frames 364-505 have heavy rolled steel frame for 
strength. Sturdy welded feet. 


ce RN 


Full details of the many other fine points of these 
motors are included in the new Bulletin now avail- 
able. Send coupon. 


aiis Electric Mfg. Co. SMILET 
- Ampere 3, N. J. Bo 


Please send new Bulletin SL-330-1, 
describing Crocker-Wheeler Pro- 
ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. tected-Type Wound-Rotor Motors. 


A Division of The Joshua Hendy Corporation 


Branch Offices: r 

Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Houston, Los Angeles, Title or Function 

Milwaukee, New York, Philadelphia, San Francisco, P urgh, Washington, D. C. 
Representatives in principal 


Name 


Company 
Address 








we GREER ACCUMULATOR REDUCES 
WORK SPOILAGE BY 242% 





TYPICAL FLASH WELDER USING GREER HYDRAULIC ACCUMULATORS 


Photo Courtesy of THE FEDERAL MACHINE & WELDER CO., WARREN, OHIO, U 
/ 
/ 


cc leading manufacturer of large diameter drills 
was faced with a problem of work spoilage 
amounting to 25% of production. This scrap was 
due to insufficient oil under pressure to cope with 
the upset requirements of the welder used. 


A 2% gallon Greer Accumulator was installed in 
the circuit. No other componénts were changed. 


Immediately the work spoilage was reduced to 
Vo of 1%. / 


/ 
/ 


/ 


This is but one of numerous applications where 
Greer Accumulators are reducing operating cost, 
increasing production /and improving efficiency of 
processes and machines. 


/ Sizes from 2 cu. in. to 10 gals., pre 


United States Pot / j a it a 
cade tidied dana / sures up to 3000 p 
Licenses f 








Get the complete story by writ ng for 


our free booklet. Bulletin 200 


SALES REPRESENTATIVES 


IN ALL PRINCIPAL CITIES 


YOUR SYMBOL OF SERVICE 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYN 15, N. Y. 
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NEW 
CATALOGS 
AND 
BULLETINS 





(D LINK V-BELTS Manheim Mfg. & 
Belting ¢ lanhei Pa A 13% x 21! 

p «ho Show Not 

E iple nd tall 
Vee k V-belt A \ t m- 
paris gth ab xa l 

Ve t Hn 1 
(2) HYDRAULIC GEAR PUMPS Hy 
draulic Equipment C ” E. 222nd St 
Cleveland 17 o Bulletin 10745 t 
pp Gives design characterist of bot 
flange r inted and foot mounted hy- 
ira gear pu s Wach type is avail- 
ible ir » gpm and 1 gpm capacities, 


(3) CORROSION-RESISTANT ALLOYS 
Americar rake 8 : 


a Shoe ( Electro-Al 
Div., Elyria, Ohio Bulletin T-171, 

Ha 1 quick elector to show 

parat rrosi resistance of com- 

ly used a 179 different cor- 
media \ udes a art giv- 

ng tior anical perties, 
ACT and AISI I f sor indard 


(4) AIKCKAFT NTEELS-—- Joseph T. Ry- 
er Ir lox 


n & Sor I $84, Jersey City 3, 
N. J B t, 64 , De ribes and lists 
, weights, lengths and extras of car- 
i v, and stainle grades of aircraft 
iva bie for pment Also gives 
' nsed ting f AN-QQ, Federal QQ, 
AN and AMS specifications for steel 
(5) AUTOMATIC. OILERS —Trico Fuse 
M1 Cc Milwaukee 2 W Bulletir 
2 pp I tures ET i utomat oile 
t industrial applica 
al 


(6) SMALI p-« MOTORS Redmond 
} "older 


Ir Owos M 1 tg 
taway drawing vs iction o 
l'vpe J Micromotor ` de hes and 
picture d-c motors from 1/7 to 1/10 
horsepower 


(7) CORD CONVEYOR BELTS— The 

B. I í dric Ci Akror Ohi Rulle- 
t pp I trat Descr 

ind rubber constr n and gives 

tior f Includes 

belt ind 


(R) LIQUID LEVEL CONTRO! Taylor 
Instrumer 'ompani« toct ter 1 I 





à Lh. 3d 
Bu ' 1 l be e co 
on rat 1 ica n and € 
nce aract the Ta 
For Balance Liq Transt 
t 1 ed press 1 
iid vis ive 1 
l l 1 
(9) NICKEL ALLOYS I 
tional Nickel C m 67 W 
y Book pp. D 
1 ind pe 
kel alle with 
il pr à ava i 
1 1 st 1 bu 


(10) ROTARY VACUUM PUMPS The 
lea Ru Co 0 Chu Ne 


I ( St v Y 
as ee I x C ehi 
ín di pu nd € 
mn t i S 
i f ele pump Z 
] tw f 1 p à I 
W and i W emi-w 


(11) NONFERROUS PRESSED POW 
DER—The New Jersey Zine í 160 Front 
x New York 7. N. Y Quarterly bull 

Metal Powder Press, Ví l, No 4 


See page opposite 256 for postcards 
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Sioux Metal Products Co., 

Bedford, O., requires a stainless 

steel that can be cold formed into 

intricate shapes at a speed of more than a mile 

an hour. The stainless must be light, yet strong, and come 

to a bright, everlasting finish easily. And, more important, it has 
to be kind to expensive dies. e After extensive experimen- 
tation Sioux engineers found Sharon Stainless more than met 
their rigid requirements. Then too, Sharon uniformity — 

the same high quality steel coil after coil—-meant fewer 


breakdowns, higher production, lower costs. e lf you are 
experiencing difficulty, or simply considering cold forming SHARON STEEL CORPORATION 


stainless steel, it will pay you to check with Sharon. Share, Pennsyloania 
SHARON — A Great Name In Steel — An Even Greater Name In Stainless 


PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL DIVISION, DETROIT, 

MICHIGAN; BRAINARD STEEL COMPANY, WARREN, OHIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND FARRELL, PENNA.; CARPENTERTOWN COAL 

& COKE CO, Mf. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.; MORGANTOWN COKE WORKS, MORGANTOWN, W. VA.; JOANNE COAL 

COMPANY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steei—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoop— 

Electrical Steel Sheets—Hot Rolled Annealed and Deoxidized Sheets—Galvanized Sheets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Steel Strip— 
Steel Strapping, Tools and Accessories. 


DISTRICT SALES OFFICES: Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Penna., 
] Rochester, N, Y., Los Angeles, Calif., San Francisco, Calit., St. Louis, Mo., Montreal, Que., Toronto, Ont. 
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More than |a Product... 

















































































Electrocoated with Zinc, 
Copper, Nickel and Brass * 
Hot Dipped Tin and Lead 
Alloy « Lacquer Cooted 
in Colors * Spring Steel * 
Alloy Strip Steel SAE 
Grades * Produced to 
Your Specifications 


... a Production Idea 


Here's something you should know about pre- 
coated Thomas Strip. 


It's more than a product—it's an easy-to-use 
idea that speeds up production and cuts costs. 


You see, pre-coated Thomas Strip comes to 
you all ready for immediate fabrication into 
finished and semi-finished steel parts. 


So ... here's the idea. You can put Thomas 
Strip right on your production line . . . with 
no preliminary preparation. And, parts com- 
ing off the line have that tight, undamaged 
Thomas electrocoating which can serve as a 
final finish or as a ready base for further plat- 
ing or painting. 

Thus, you by-pass several costly, time-con- 
suming operations . . . and, as a result, enjoy 
increased output of your finished product at 
lower unit cost. 


THE THOMAS STEEL COMPANY 


WARREN, OHIO 
Specialists in Cold Rolled Strip Steel 







































































Speeds Production... 


Cuts Costs 


sheaves, couplings, 








pp Collections of case histories on non- 
ferrous pressed powder parts. Also lists 
current technical sessions and meetings. 


(12) BELT DRIVES -Browning Mfg. Co., 
Inc., Maysville, Ky. Catalog, 40 pp. Tabu- 
lates stock sizes and types of FHP 
iplings, belts, and 








bushings Tables also show drive ratios 
for Browning equipment. 


(13) ELECTRONIC COUNTERS AND 
TIMERS— Potter Instrument Co, Ine., 





-56 Roosevelt Ave., Flushing, N. Y. 
Bulletin, 4 pp A brief guide to the com- 
pany's line of high speed electric counters, 
scalers, counter chronographs and special 
electronic frequency measuring and com- 
puting equipment 


(14) MATERIAL TESTING MACHINE 
W. C. Dillon & Co., Inc., 5410 W. Harri- 
son St., Chicago 44, I ulletin M, 4 pp 
Pictures and describes the Dillon Multi- 
Low-Range Universal Tester, which can 
be used in the elongation, compression 
or transverse testing of paper, film, cord, 
springs, and other light materials 











(15) BLOWERS ANI 
Lamson Corp Allen F ivre Div., Svra- 
cuse 1, N. Y Bulletin A, 4 pp. Con- 
tains pictures and specifications of multi- 
stage and single stage steel blowers and 
exhausters with a unit range varying from 
fractional hp. to 250 horsepower 





NHAURTERS 






(16) SHADED POLE MOTORS—Russell 
Electric Co., 4501 S. Western Bivd., Chi- 
cago 9, III. Bulletin 4,000, 4 pp. Cut awav 


lrawings, performance irves and motor 
specification data are neluded to fllus- 
trate new type f fractional hp a-c motor 
rated from 1 30 to !'4 hp at 1100 rev per 
minute 


(17) PROTECTIVE COATINGS Pruf 
coat Laboratories, Inc., 63 Main St.. Cam 
bridge 42, Mass der, 14 pp Reports 





from testing laboratories, ease histories 
à plan for estimating unt g mainte- 
osts, and a price list for this syn- 
resin protective coating which re- 

vids, alkalies, oil, and water 





(IR) SPECIAL ALLOY STEEL— Josep! 











T Ryerson & So Ir Box 8600-A, Chl- 
eago wn, ] illetie S pp I» ribes 
Nitralloy 1 cial a v steel designed 
for extreme wear ibrasion resistance. 
Inclosed is table of Nitralloy compositions 
! irdn Irves mechanical properties 
informatior n nitriding and heat treat- 
ent, and ty i| applicat 


(19) AUTOMATIC TRANSMISSION 





Western Mfg. ( $ Scotten Ave I» 
troit 10. Mis Cat ent 
Describes new Ti tra 
mission, which ma t to an 
speed ratio fron T t motor speed down 
to 6.31 1 Transmissions are built to 
indle motor from 5 to 50 hp. with a 
speed of 17 rpn mstant speed 





(20) LABORATORY OVEN. Harry W 
Dietert Co., 9330 Roselawn Ave Detroit 
1. Mi Bulletin. 2 py Describes the de- 
sien, contre method, o7 tion and tim- 
ne procedure and app 

ratory drving \ 





of new lab 





(21) EXPANDED METAL 
Ryerson & Son, Ir Box 8000 

v6, Til Bulletir R pp Gives € 

lata including load deflectior uir flow 


comparison, and free openings of standard 
and flattened 1 tvpes of expanded 








steel Includes of sizes with dimen 
sions and weights llustrations of mes! 
ind typical applications 


(22) STAINLESS STEEL PLATES AND 
SHEETS—-Eastern Stainless Steel Corp 
Baltimore 3, Md Manual, 128 pp 1949 

F rial 





Ibook for t ricator Pictoria 
cations of rome-nickel tainless 
n manv diverse fields. The opera 
of ting, cold forming, hot work 
ing joining heat treatment, de ling 


machining, finishing and cleaning of 
ern stainle steels are described 
istrated 





(23) STEEL CASTINGS Empire Seetl 








Castings, Inc., Box |, Reading, Pa. File 
folder with 10 sheets Charts physical 
perties ises, and analysis or stair 
corrosion and heat resistant allo 
astings. Discusses atmospheric 


steel castings 





(24) POROUS BRONZE BEARINGS — 
Bound Brook Oil-Less Bearing Co., Bot 
Brook, N. J. Catalog, stock list No. 3, 16 


3 
= 
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Q Reid Products Saves $15,816 Per Year By 
Using One Townsend Cold-Headed Part 


The little cam above is doing the job of a gineers. Other items are being made for 
more expensive part and doing it just as them at savings of $.70, $10.01, and even 
well. The Reid Products Division of as much as $21.97 per 1.000. These are 


| Standard Products Company of Cleve- typical examples. Some ‘Townsend cus- 
land wanted this part for an automobile tomers save more. 
door lock assembly but found it would Designers who seek wavs to. reduce 
cost $38.50 per 1.000 if produced on auto- costs. find it pays to call on Townsend 
matic screw machines. The same part, for small parts. They can be cold headed, 
with its close tolerance and eccentric pointed, machined, drilled, slotted, 
shape, is being cold headed and cadmium trimmed, roll threaded, extruded, pierced, 
plated for them by Townsend Company knurled, bent oF flattened. Townsend 
for only $25.32 per 1.000 


. This clear sav- makes parts and fasteners in carbon, alloy 
ing of $13.18 per 1.000 becomes mighty and stainless 
important at the rate of 100.000 parts 
per month. It adds up to $15.816 per ings and finishes. 
year. To Í 


steels —in brass, bronze, 
copper. aluminum in a variety of plat- 


ind out how to reduce your costs 
This is just one example of the way on small parts «end Townsend a sample or 
Reid Products has been cutting produc- sketch. Our engineers will gladly give you 
tion costs by working with Townsend en- an estimate without obligation. 


Call or write today to: 


: v . Townsend 


y ESTABLISHED 1816 


New Brighton. Pa. 





Chicago 38, Ill. 





FULL STRENGTH 
SOCKET WON'T 
STRIP OR WEAR, 


ALLEN TRU-ROUND 





NEVER, 
OUT-OF -ROUND 
LEAKPROOF METAL- 
TO-METAL SEAL 





DRYSEAL PIPE PLUGS 
100% Pressur-Formd 


This newest Allen O Head product, 
made of Allenoy steel, meets 
all the demands of a dryseal plug 
in applications involving extreme 
pressure, such as in refrigeration 
and hydraulic equipment. For 
use with dryseal taps. No sealing 
compound required. 


It stands up under repeated 
wrenching as no plug has before. 
Its Pressur-Formd socket, un- 
weakened by drilling and broach- 
ing, is so strong the key will shear 
before the socket strips. 


Pressur-Formd threading insures 
metal-to-metal contact all the way 
by producing burnished threads. 
This method prevents distortion 
and nicked, imperfect threads 
which gouge softer metals and 
impair the seal. 

Accurate fit is assured by 360° 





NEW 





roundness, and by a perfect taper, at 
both the pitch and crest diameters. 
Here's positive protection against 
the high cost of leaky or faulty 
pipe plugs. Get "Tru-Round" 
Dryseal Pipe Plugs by ordering 
genuine Allens in the distinctive 
black and silver box. 

Now available in sizes from L” 
to 114”. No increase in price. 
Write us for samples and en- 
gineering data. 


FOR NORMAL APPLICATIONS 


Our ''Tru-Round" stand- 

ard pipe plug, also Pressur- 

Formd, is leakproof, and 
a sealing compound is not ordinarily 
needed for pressure-tight joints. Pre- 
cise roundness and smoother threads 
make for better seal. Threaded strictly 
in accordance with Army-Navy Aero- 
nautical Specification AN-P-363. Fully 
guaranteed, 


ALLEN®:: 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 


TORK. CLEVELAND, DETROIT, GO, LOS ANGELES 


pp. Lists the sizes and types of “Compo” 
»il-retaining porous bronze bearings avail- 
able for shipment Additional data on 
bearing formulas, tolerances, loads and 
specifications 





(25) ALUMINUM CASTING — Monarch 
Aluminum Mfg. Cx Detroit Ave. at W. 






93rd St, Cleveland 2, Ohio. Brochure, 13 
pp. A pieture presentation of the Monarch 
plant and their products Also, charts 
showir ASTM specifications, composition 
and | ties of 18 aluminum and zinc 
alloys. 

(26) METAL GASKETS Lead Alloy 
Products Co., 6620 Walton Ave., Detroit 
10, Mich. Bulletin 15-48, 4 pp. Illustrates 


and describes the Clad-Seal copper and 
lead gasket, and the plain lead gasket for 
»w pressures 


(?1) DROP FORGINGS- The Drop Forg- 
ing Assn., 605 Hanna Bldg., Cleveland 15 
Ohio Be et, 60 pp. Describes and il- 
lust development of metal quality 
progressively throughout hot working op- 
erations, from the blast furnace to the 
finished forging Discussion of selection 
f stee making of dies, methods, and 

üpment used for forging Also, forg 
ng procedures for difficult parts 





(28) MERCURY SWITCHES Durakool 
Inc., Elkhart, Ir lletin 525, 4 pp 
Cut away draw of 
switch Charts neering specifi- 
cations and uses mmonly used 
models of switches w h range in loads 
from 110 to 440 ve 














(29) COLLECTOR RINGS- The B A 
Wesche Electric Co., Cincinnati 10, Ohio 
Bulletin, 4 pp. Custom built collector 
rings that are designed by the company 
fe individual customers are featured 
lletin also lists, describes and pictures 
standard type rings 






(30) MAGNETIC DRAIN PLUGS—Lisle 








Corp., Clarinda, lowa Catalog, 22 pp 
Gives uses ipp itions and specifications 
net plugs used to trap metal 
particles in oll systems 
(31) HYDRAULIC PRODUCTS La 
Plant-Choate Mfg. € Ir Cedar Rapids 
Iowa Bulletin A-1152 EB. 16 pp. Pictures 
ind describes complete line company's 
hydraul s T idir pumps, mo- 
tors, valves, evlinders, and control units 






32) COLD DRAWING PROCESS 








Rathbone Corp., Palmer. Mass Bulletir 
16 pp Schematic drawings describe the 
Rathbone pr ss of cold drawing metal 
bars There is a dis-ussion of surface 
hardness, density and dimensional ac- 
curacy of drawn sections Charts show- 
ng machinability of commonly used ma- 
ials are included 


(33) METAL STITCHERS Acme Steel 
C 2840 Archer Ave Chicag s, m 
Bulletins Nos. AD 76, AD 76, AD 45, AD 
75 and AD 35-3, total 16 pp. Illustrations 








show construction and use of metal - 
ng machines Specifi ations of n a 
ind adaptability showr 
(34) METAL HOSE} Metal Hose 
Corp., Maywood, II. Catalog G-50, 68 pp 
Illustrated booklet gives description and 
! fications for standard types of flexible 
e in a variet f meta Also, sections 
expansior nts, stainless steel and 
bra é W onduit TI ‘ ıl as- 
emblies 
(350 PUMP PARTS The ernational 


Nickel Co., Ine., 67 Wa St 
N. Y Bulletin 3 1 





life and perform- 





( yn-fatigue, erosion 
ind wear stories cited in connec 
tion with exposure t sewage brackish 


water, crude petroleum, marine growth 
igh pressures and grit 


(36) STAINLESS STEEL CASTINGS 
Cooper Alloy Foundry Co., Hillside, N. J 








Periodical, Newscast, Vol. 1, No. 1. 4 pp 
Provid information on use and prop 
erties f stainle steel ting i 

€ | review of irrent trade lit 
€ questions from ustomers and 
u ind a discussion of one specif 
isting pro m ach issue 





(37) ALUMINUM BRONZE CASTINGS 
Aurora Metal Co., Aurora, IN Bulle- 
n, 8 pp Explains the vacuum die cast- 
ng process, Pictures a variety of vacuum- 

cast parts, and gives chemical and physi 


See page opposite 256 for postcards 


Paopucr EwciNEERING — Jur, 1949 











examples of Cost Cutting 


made possible by combining different operations 
in a Yoder cold roll-forming production line! 








NO NOTCHING, PERFORATING, 
* || MAKING SPECIAL ENDS 


In Yoder production lines, sheet and strip can be 
continuously cold formed, spot or seam welded, em- 
bossed, coiled, or curved and cut to length, without 
rehandling or extra labor cost. Different metals can be 
simultaneously fed into the machine and combined. 
Sheets or strip can be continuously slit to exact width, 
edges trimmed, rounded or beveled. Adhesives and 
other viscous liquids can be injected to fill openings, 
seams or grooves. Rubber, felt, plastics, etc., can be 
inserted and many other operations performed. Pro- 
duction ranges from 25,000 to 50,000 feet per 8-hour 
day with one single operator. 


Illustration No. 1 is a Venetian blind header, No. 2 a 
furnace jacket ring, No. 3 a baby carriage section, No. 
4 a lock-seam cloverleaf tube, Nos. 5 and 6 a window 
frame and sash section respectively. All the notches, 
perforations and special end profiles are made with 
special dies mounted in a Yoder automatic flying cut- 
off machine, synchronized with the roll forming ma- 
chine. Into this line-up coiled strip is continuously 
pulled to be formed, notched, perforated and cut off at 
the rate of 100 f.p.m. or more, coming out at the other 
end as individual straight lengths, so accurately shaped 
and dimensioned as to be ready for immediate use or 
assembly. 


Yoder engineers are anxious to cooperate with yours in 
developing similar high-production, low-cost methods 


to suit your individual needs. Literature, estimates and 
recommendations for the asking. 


THE YODER COMPANY 
5524 Walworth Ave. € Cleveland 2, Ohio 
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Ut | ROLL FORMING, TUBE MILL AND 
UDLII 


DL SLITTING MACHINERY 
MANUFACTURING 





41 YEARS’ LEADERSHIP è COILING @ SLITTING è FORMING è EMBOSSING © CURVING * WELDING * CUTTING-OFF 
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cal properties and common specifications 
of six aluminum-bronze alloys. 


(38) MAGNETIC MOTOR CONTROL— 
The Trumbull Electric Manufacturing Co., 
Plainville, Conn. Bulletin TEB 3, 22 pp. 
Presents new motor control equipment to 
give protection from overload and under- 
voltage to a-c motors up to 50 horsepower. 
Includes types of disconnects, reversing 
starters, non-reversing starters, revers- 
ing contactors, non-reversing contactors, 
and combination magnetic starters. 


(39) AIR CLEANERS — Donaldson Co.. 
Inc., 666 Pelham Blvd., St. Paul 4, Minn 
Catalog, 40 pp Describes and pictures 
type "A" and type "E" oil-washed air 
cleaners for trucks and industrial and 
farm machinery Gives specifications 
service instructions, and special applica- 
tions 


(40) POWDERED METAL — Powdered 
Metal Products Corp. of America, 9335 W. 
Belmont Ave., Franklin Park, Ill. Bulle- 


tin, 8 pp. Presents new applications for 
powdered metal processes that give parts 
^" 2 with physical properties approximately 
those of mild steel 
1) MOLDED PLASTICS——Amos Molded 
stics, Edinburg, Ind Brochure, 48 pp 
illustrations show uses for molded 
plastics Schematic drawings and text 
give basic design principles to be con 
sidered Also, chemical and physical 
characteristics of common thermoplastics 
given 
(42) PIPE FLANGES—Tube Turns, In 
Bmx Louisville 1, Ky Catalog 6.01, 30 pp 
S tives historical development, tabulated 
sm data, and general discussion on standard 
ind semi-standard steel pipe flanges 
w (43) WIRE SPRINGS AND PARTS—The 


Cuyahoga Spring Co. 1( Berea Rd 

Cleveland. 2, Ohio Catalog 49, 20 pp 
Schematic drawings and photographs 
show construction of wire parts. Table 
of standard wire gages also given 


C id E d b li . | E *^ PRESSE. Min 
| nesota J ig & 2 X08 ic tte 

o orge y our app ication Ave ‘Detroit 5. m Bulletin, 28 Ib 
, lustrated case I ories of products using 

— 9 F 3M adhesives abulates pertinent dat: 
o i h e K a ufma n Proc ess on Pix tone s of adhesives, sealers “and 


coatings 


° - — " ee (45) SOLENOID VALVES—The Johnson 
Here's a slick way to hold costs down for a competitive Corp. Three Rivers, Mich. Bulletin, 10 
pp. Hlustrated and tabulated information 

market. Have your unusual parts and fasteners made by on direct operated gate valves for auto- 
matie or remote flow control of liquids 


fast economical forging—the Kaufman Process—at ind steam up to 400 Fahrenheit. 


Cleveland. ae oo : . 2 16) PNEUMATIC AND. HYDRAULIC 
eveland. In production quantities, this method pro 'YLINDERS- Hanna Engineering Works, 
5 Ave., Chicago 22, Ill. Cata- 
Specifications ven, for 
i d . low pressure cylinders with a bore from 
gives you stronger parts; this process toughens surface 114 to 201, in. and with operating pres- 
. . e è E Ea sure from 30 to 32,400 pounds per square 
sections while preserving the interior ductility of the neh. Illustrated 


vides extra savings in both cost and delivery time. It 


steel. Your steel specifications and heat treatment require- (47) AUTOMATIC ENGINE CONTROLS 
full I Synchro-Start Products, Inc., m bad 

ments are fully it. sy > ^Dri Fullerton Ave., Chicago 14, Ill. atalog 
e y met. It pays you to send blueprints and i, 42 pp. A series of bulletins (401-413) 

deseribes construction, uses, and prices of 
relays, control panels, governors, safety 
stops, starting controls, and allied con- 


THE CLEVELAND CAP SCREW COMPANY aa ee 
2917 EAST 79TH STREET . CLEVELAND 4, OHIO (48) ELECTRICAL CONTROLS, RE- 


SISTORS—Clarostat Mfg. Co., Inc., Dover, 
N. H Catalog 49, 16 pp Features a 
rice list, specifications and description of 
control devices for electrical and elec- 
ronie equipment 


specifications for our estimate. 


(49) PERMANENT MAGNETS—General 
Electric Co., Chemical Department, Pitts- 
field, Mass. Catalog CDM-2A, 28 pp. De- 
scribes and pictures stocked cast and 
sintered alnico magnets, as well as special 
magnetic alloys Gives drawings, pull 
curves and property tables of magnets 


T (50 ELECTRO-MAGNETIC CONTROLS 
Automatic Switch Co., 391 Lakeside 
Ave., Orange, N. J. Catalog 700, 16 pp 
Condensed catalog pictures and describes 
automatic transfer switches, remote con- 
trol switches, contactors, relays and 
specialized controls for both a-c and d-c 

equipment. 
Specialists for more than 30 years in S 
(51) STEEL STRAINERS - Edward 


CAP SCREWS, SET SCREWS, MILLED STUDS | Valves, Inc, East Chicago, Ind. Bulle 


tin 712, 4 pp Contains information on 
Ask your jobber for Cleveland Fasteners dimensions and weights, correct installa 


" a ——— | See page opposite 256 for postcards 
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CHROMALOX offers you efficient and economical 
ZIZA Clie tu -to fit your specific needs 


CHROMALOX Electric Heaters give dependable ‘‘on- 
the-spot’ heat where and when heat is needed. They 
produce uniform and accurate temperatures with 


Propucrt ENGINEERING 


CHROMALOX STRIP HEATERS 


Easy-to-install CHROMALOX Strip Heaters are 
clamped to flat or curved surfaces, round vats, 
pipes and tubes. They are made in straight 
lengths, rings and segments . . . and may be 
curved or bent to fit cylindrical or “dished” 
suríaces. Typical applications include: arma- 
tures, cleaning tanks, molds, process kettles, 
plating baths, revolving rolls, etc. 


CHROMALOX FINSTRIP HEATERS 


Finstrip Heaters are used for drying, curing, 
Space heating and other applications requiring 
heated air under forced circulation. Air and 
gases are quickly and easily heated; uniform 
operating temperatures up to 750 F. are accu- 
rately maintained by thermostatic control. 
Finstrips, designed for minimum turbulonce, 
are well suited for use in air-ducts. 


CHROMALOX CARTRIDGE HEATERS 


Compact CHROMALOX Cartridge Heaters are 
ideal for use when concentrated heat is needed. 
Inserted into close-fitting holes, they provide 
easily controlled heat for dies, molds, platens, 
etc. They are quickly and easily installed in 
stationary or moving parts with minimum labor 
and material costs; they may be controlled 
for accurate, dependable, care-free operation. 


CHROMALOX IMMERSION HEATERS 


CHROMALOX Immersion Heaters are used in 
degreasing, cleaning, pickling and plating 
baths; for melting greases, asphalts and similar 
viscous fluids; for heating Dowtherm, Arochlor, 
Prestone, and other heat-transíer mediums. 
Available in many sizes and types, with alloy 
sheaths to resist corrosive action. 


CHROMALOX TUBULAR HEATERS 


These heaters, in straight or tailored shapes 
are used for convection, conduction and radi- 
ant heating. They may be clamped to metal 
surfaces, used in ovens, or immersed in greases. 
They are especially useful to heat ovens, cal- 
enders, molding-presses and similar equip- 
ment utilizing heat. 


— ——— ——— ———— 


 CWROMALOX 
| atic th 
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automatic or manual control. Low initial cost, low 
installation cost and low operating costs are among 
the other advantages they give you. 


WANT MORE IDEAS FOR 
USING ELECTRIC HEAT? 


Send for our free booklet 
of actual application 
photos and drawings— 
"100 Ways to Apply 
Electric Heat" and also 
Chromalox Catalog 42. 








| 
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t ACME STEEL COMPANY, Dept. PE-69 : `~ 
: 2840 Archer Avenue, Chicago 8, Illinois : Aak E 
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: Send me booklet, “Metal Stitching i ——— a 
1 Have representative call : 
: i - 
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Stitch 
Metal and 


Stitching asbestos cloth to a steel 


frame with an Acme-Morrison Metal 


ith 
Stitcher. No pre-punching required. 


ACME-MORRISON 
METAL STITCHER 


How Holland Furnace Co. saves 14c per unit! 


Formerly Holland spent almost 172c per assem- 
bly to rivet asbestos cloth to a steel frame. 


Now, with an Acme-Morrison Metal Stitcher, 
they stitch their assembly at a cost of only 
32c each. In addition these wire stitches give a 
stronger fastening than ever! 

If you fasten sheet metal to metal or any non- 
metallic material, using rivets,screws, nails, bolts, 
or spot welding, you should be able to make similar 
savings with an Acme-Morrison Metal Stitcher. 


Mail the coupon today for full details. 


STITCHING WIRE DIVISION 


ACME STEEL COMPANY 


NEW YORK 17 ATLANTA CHICAGO 8 


LOS ANGELES 11 & 












L3 p 


Textile stitched bury, Conr Bulletin 
to aluminum 


aintenance, and cleaning of strain- 
aving an ASA rating of 600 Ib. at 
S50 F. for steam, oil, or vapor, and hav- 
ing a hydraulic rating of 1,440 lb. at 
100 degrees 


ER CHAIN Atlas Chain and 
Castor & Kensington Aves 
nia 24, Pa Catalog, 12 pp 
ographs, drawings, and con 
raphs {illustrate construc 








tion from mbled chain down to meta 
lurgica characteristics S 


ecifications 
and prices for most sizes are included 


(53) AIR HOSE- The HE. F. Goodrich Co 


Akron, Ohio Bulletin, 4 pp Features a 
new light-weight hose for use with weld 
ing, petroleum solvent and lubricating oil 
lines, and as low pressure hydraulic hose 
Also describes and lists specifications on 
ill other types of air hose manufactured 


by the company 


(54) COOLANT PUMPS—The Ruthman 
Machinery Co., Cincinnati 2, Ohio. Cata 
log, 68 pp. Pictures and blueprints show 
onstruction and weclfications for five 
types of motor d en coolant umps and 
ne ty f shaft d en pump Also a 
t ' t mounting ackets and tanks 


(55) WIRE ROPE Jones & Laughi 
Steel Corp.. Pittsburg 30, Pa Booklet 
ADS 151, 96 pp. Information or ‘ 

t ng wire 
|! wire r 








ings available 


(56) \-WASHERS 


ind. Lockwasher, Inc 


Standard Locknut 
311 N. Capital Ave 





Indianapolis 4, Ind Bulletin 26, 6 pp 
Cata s types of X-washers and pins 
ivailable Schematie drawings show n 


m of X issembly 
53) ENXPLOSION-PROOF MOTOR —T!« 
teliance Elect & Engineering Co 





STITCHES 


58) GEAR-MOTORS Janette Mfg. Co 
Ww Mor ew v (igo 6, IN Bulle 


or 


(59) HYDRAULIC CONTROL VALVES 
Hydr Equipment Co., 1100 E nd 
Bt., € eland 17, Oł Bulletin, $8 pp 
I» " nd tabulat« pecifications of 
valves for 1% 

d X it ‘ ections and with a 
f 14, and 5 gpm respectively 


TION 


SE 


(60) CLUTCHES Conwa Clute} € 
( eralr \ = t 


CROSS 


(61) SYNCHRONOUS MOTORS FElliott 


í E ic ł I» Ridgeway, Pa 
^ Bulletin PH 5t 1, 4 pp. Describes and 
tu gh-speed nehronous motors 
h d ir drive Explains 
and stator 

| (62) SEALED RELAYS— Automatic Ele« 
tr Sales Corp 1033 W. Van Buren St 

| C igo 7, I Bulletin, 4 pp. Describe 
ela ealed in a etal container inclos 
itr phere f dry, inert gas. Out 
idvantag f rela describes 

ealing p ess and lists some uses 


E (63) FORGED STEEL RELIEF VALVES 
Edward Valves, Inc., East Chicago, Ind 
: tin 711 










pp Includes information 
n ind weights 
ct nstailatior 
basic steam, oil, o 
ire of 600 lb at 85! 





des detail 








b )»klet, 15 prp 
stainless and heat 
b and die and cast 
hape t Typical analysis and ap 
ications are included for each type. 


LTRASONIC THICKNESS-MEAS- 
UREMENT—Sperry Products, Inc Dan 


700, 4 pp. Explains 
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T eate TRUARC ring holds 3 valve rods, 
. Saves 512 production, 10 hours maintenance 










4 | 
bora 


Rod Cammed 


Rod Locked 








Unique feature of Thomos Varidraulic Drive design is this valve rod 
assembly, which permits removal ond replocement of rods without dis 
assembly of entire unit One Truarc ring holds three rods, by engaging 
grooved recesses provided on one side only of each rod When rotated 


180°, rods act like cams 


spread the ring... permit their easy removal 
Ends of replacement rods ore tapered for easy re-assembly. This design 
saves an average of 10 man hours of disassembly and assembly time, and 
eliminates the costly delay of returning the unit to the factory for repair 


Waldes Kohinoor, Inc., 47-16 Austei Place Pes |] 

a — € Long Island City 1, N. Y 
WALDES Please send 28-page Data Book on Waldes Truarc 

I Retaining Rings I 
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Use of 8 Waldes Truarc Retaining Rings in the Vari- 
draulic Drive results in an estimated production saving 
of $12.00 per unit, reports Thomas Hydraulic Speed 
Controls, Inc., of Wichita, Kansas. 

Savings in production materials and time, plus 
simplification of repair procedure with Waldes Truarc 
Retaining Rings tell only part of the story for Thomas 
Hydraulic. In their own words: ‘Considerably less skill 
is required in numerous machining operations and at 
assembly of the drive than would have been required 
if the design did not use Truarc rings. 

“Our use of Truarc rings has contributed substan- 










tially to a more economical design that permits sound 
sales pricing. Easier maintenance also provides an 
additional sales point." 

Truarc can cut costs and improve your product, too. 
Wherever you use machined collars, nuts, bolts, snap 
rings, cotter pins—there's a Truarc ring that does a 
better job of holding parts together. Waldes Truarc 
Retaining Rings are precision-engineered, easy to 
assemble and dis-assemble. Only Truarc stays circular 
always, to give you a never-failing grip. Send us your 
drawings. Waldes Truarc engineers will be glad to 
show you how Truarc can help yov. 
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For LOWEST COST | 


Where Performance Counts — 


Look to BERYLLIUM-COPPER 


qs 





Dollar-conscious designers are saving money by considering the following 
factors which influence the over-all cost picture. 
e DESIGN Beryllium-copper's high strength makes possible smaller parts and 


lighter sections. This means important cost savings through smaller units, 
increased sensitivity and added flexibility of design. 


@ FABRICATION Through heat-treatment beryllium-copper offers economies 
in fabricating severely formed parts requiring good strength. Parts are readily 
machined or formed in the unhardened condition, then hardened to maximum 
properties by a simple, low-temperature heat-treatment followed by uncon- 
trolled cooling. For example, annealed BERYLCO 25S strip withstands the 
severest forming and reaches an ultimate tensile strength of 175,000 psi after 
heating for three hours at 600°F. Where less forming is required, cold-rolled 
tempers give correspondingly higher tensile values 


Also, absence of grain direction in moderately cold-worked strip permits ef- 
ficient use of stock 


INSPECTION AND ASSEMBLY -- Uniformity of parts over large production runs 
reduces rejects and inspection costs, permitting spot checking instead of 100% 
inspection. Where necessary, fixture hardening insures dimensional control 


to a degree not otherwise obtainable and eliminates expensive hand adjust- 
ment during assembly 


@ MAINTENANCE — Positive action as measured by resistance to relaxation and 
drift offers savings through less frequent calibration and reduced labor charges. 
These features are of particular significance in contacts, diaphragms and in- 
strument springs. The stability of beryllium-copper prevents loss of tension in 
electrical contact springs, the cause of frequent adjustment in the field. 


@ REPLACEMENT High elastic and endurance strength, together with excellent 
resistance to corrosion and wear, means longer life with increased efficiency 
through fewer breakdowns, preventing disruption of vital services. In addi- 
tion, part failure may lead to replacement expense many times greater than 
the expected saving through specifying a cheaper material. This is particularly 
true for cams, springs, bushings and similar inconspicuous parts on whose 
faithful service depends the continuous operation of complex machinery. In 
such applications, beryllium-copper frequently offers the lowest cost answer. 


Write today for literature, or if you have a design problem 


ke BERYLLIUM CORPORATIO 








Dept. 5, Reading 2, Pa. 








send us full information with a drawing or sample of the part | 


the construction, specifications for, and 
uses of the Sperry Reflectogage, an ultra- 
sonic device for the non-destructive 
measurement of thickness of steel in four 
ranges. 


(66) LOCK NUTS—Stover Lock Nut & 
Machinery Corp., Bushkill Drive, Easton, 
Pa Bulletin, 4 pp. Photographs, draw- 
ings and text explain construction and 
application of stoverized lock nuts. Spec- 
ifications are listed 


(67) SPOTWELDED NUTS AND 
SCREWS-—The Ohio Nut & Bolt Co., 33 
First Ave., Berea, Ohio Bulletin 493. 
4 pp llustrates seven sizes of Spotweld 
Nuts ranging from 8-32 up to 5/-18 in 
size Also shows 63 production sizes of 
screws to be spotwelded to commercial 
thicknesses of sheet steel 








(68) DIESEL ENGINES Sheppard. Die- 
sels, Hanover, Pa. Booklet, 16 pp. Gives 
specifications and uses for Diesel engines 
from 5.4 to 100 hp, including air-cooled, 
Water-co d, and marine engines 








(69) DUCTILITY TESTING MACHINES 
Tinius Olsen Testing Machine Co., 1084 
aton Ra. Willow Grove, Pa. Bulletin 
19, 8 pp. Covers complete Olsen line of 
hand operated, motor-driven and auto- 
matic ductility testing machines for sheet 
metal. Also gives instructions on the in- 


stallation, maintenance and operation of 
these machines 











(70) BERYLLIUM-COPPER ALLOY 
The Beryllium Corp teading, Pa. Bul- 
letin 11, 4 pp. Data on the use of stand- 
ard 2 percent beryllium-copper alloy in 
precision casting of industrial and novelty 
parts. Included are typical physical prop 
erties and processing techniques for .this 
alloy 


(71) CORROSION-KESISTANT VALVES 
AND FITTINGS—Crane Co., 836 S. Mich 
i | Ave, Chicago 5, Il! Catalog 320 
32 pp Presents an assortment of valves 
and fittings which are corrosion-resistant 
void produet discoloration and give prod 
uct purity. Features a corrosion question 
naire, and condensed recommendations for 
handling a variety of corrosives 











G2) ALLOY CASTING SPECIFICA- 
FIONS—The Ohio Steel Foundry Co., 
Springfield. Ohio Bulletin F-847, 8 pp 
Gives spec ations for 36 heat and cor 
rosion resistant alloys and design curves 
for N-I N-3, N-3-35, N-61, and C-8 
Fahrite alloys 














(33) AIR COOLED ENGINES Cushman 
Motor Works, ln Lincoln, Neb. Bulle- 
tin, 4 pp. Pictures and describes four- 











cycle single vlinder engine, and clut«c! 
ind transmission equipment Engin is 
tVailable in three ratings: 1.5—3.0, 2.3 

t6, and 2.8 »2 hp with a displacement 


12.3, 14.9, and 17.8 cu in. respectively 


Neam] 


ED TUBING - The Ohio 
be Co., She Ohio. Hand 
book E-4, 40 pp. Tabulates information 
on resistance welded tubing made of either 
cold or hot rolled carbon steel, with data 
on physical proy ies, size ranges, toler 
inces for varit grades, shapes, and 


gages, methods of manufacture, and mill 
practice 











(75) POWER TRANSMISSION EQUIP- 
MENT Patron Transmission Co., Inc 

129-31 Grand St New York 13, N. Y 
e ilog 50, 188 pp Gives prices, speci 
ms, pictures and drawings of over 
S00 pieces of power transmission and con- 
eyor supplies, including motors, belting, 
bearings, blocks, cable, chain, idlers, man- 
drels, and shafting 











(76) SYNCHRONOUS MOTORS - Aills- 
Chalmers Mfg. Co., 1002 S. 70th St., Mil- 
waukee, Wis. Bulletin O5B6112A, 16 pp. 
Contains construction features of bracket 
»aring synchronous motors in sizes from 
0 to 1,000 hp with speed ranges from 
300 to 1,800 rpm. Design of rotor, stator 
and bracket bearings as well as data on 
tarting and installing synchronous mo- 
rs also included 


















(77) TESTING MACHINE ACCESSOR- 
IES—The Baldwin Locomotive Works 
Philadelphia 42, Pa Bulletin 261-A, 12 
pp. Pictures and describes tt standard 
grips, accessories, and auxiliary equip- 
ment used on all testing machines. Spec 
fications are given for specimen holders 
wedge jaws, compression plates, templin 


grips, brinell attachments, and other suc! 
devices 


See page opposite 256 for postcards 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 


(78) ALUMINUM FINISHES—Reynolds 
Metals Co., Inc., Louisville 1, Ky. Book- 
let, 124 pp. Presents some cleaning treat- 
ments, mechanical finishes, chemical treat- 
ments, electroplated finishes, organic 
linishes, specialized finishes, and control 
methods for aluminum. Also features 25 
tables applicable to finishing aluminum. 


(78) ROLLER CHAINS AND SPROCK- 
ETS—Baldwin-Dackworth Div. of Chain 
Belt Co., Springfield 2, Mass. Bulletin 
48-1, 20 pp. Data on installation, main- 
tenance and lubrication of roller chains, 
as well as a stock and price list of chains, 
flexible couplings, and sprockets. Also, 
advice on the selection of standard drives. 


(80) NEW SYNTHETIC FIBER—Ace- 
tate Div., Rayon Dept. E. L du Pont 
de Nemours & Co, Inc, Wilmington, Del. 
Brochure, 14 pp. Describes “Orion,” a 
new acrylic fiber of high strength made 
from polyacrylonitrile, which is exposure, 
heat, and mineral acid resistant. Fiber 
is not yet in full commercial production. 


(81) HYDRAULIC FLUID — Monsanto 
Chemical Co., St. Louis 4, Mo. Bulletin 
P-137, 14 pp. Describes Aroclor 1248, a 
non-inflammable and non-corrosive hy- 
draulic fluid for metal die-casting sys- 
tems made from chlorinated biphenyls. 
Discusses chemical and physical proper- 
ties and some applications to die-casting. 


(82) BEVELED RETAINING RINGS— 
Waldes Kohinoor, Inc., Truarc Sales Div., 
47-16 Austel Place, Long Island City 1, 
N. Y. Booklet EDR 1,001, 18 pp. Part 1 
describes use of beveled retaining rings 
as a means of eliminating end-play re- 
sulting from accumulated tolerances in 
machine assemblies. Part 2 shows method 
of locating grooves for beveled retainer. 


(83) HEAT AND CORROSION-RESIST- 
ANT ALLOYS—The Ohio Steel Foundry 
Co., Springfield, Ohio. Bulletin F 347, 
8 pp. ictures and describes samples of 
Fahrite steel 2 castings and gives 
specifications for 13 heat-resistant and 20 
corrosion-resistant alloys. 


84) SHADED POLE MOTORS—Victor 
lectric Products, Inc, Cincinnati 9, 
Ohio. Bulletin, 4 pp. Gives dimensions 
and specifications for 6 ty of an 
motors rated from 0.01 to 0.10 hp at 115 
v—60 cycles, and with both open and 
enclosed housings. 


85) BISMUTH-LEAD ALLOYS — Cerro 
e Pasco pepper Corp. 40 Wall St, New 
York 5, N. Y. Folder, 16 pp. Gives uses 
and specifications for five low-melting al- 
loys used for bending supports, chuck 
jaws, magnetic chucks, and small cast- 
ngs. Melting points range from 117 to 
281 Fahrenheit 


(86) AIR MOTORS—The Bellows Co., 222 
W. Market St, Akron, Ohio. Bulletin 
BM20-R, 16 pe Pictures show uses of 
air motors. rawings and specifications 
are given for four types with cylinder 
bores from 1% to 4% in. and with power 
development ranging from air line to 15 
times air line pressure with a 5 to 175 
psi pressure range. 


(87) SMALL STAMPINGS—Federal Tool 
& Mfg Co, 3600 Alabama Ave., St. Louis 
Park, Minneapolis 16, Minn. Features 
price estimates for stamping small nu 
tities of parts under 9 x 12 In. and 3/16 in. 
thickness. Stampings made from draw- 
ing or samples and in most sheet metals 
and plastics. 


(88) LOCK BUSHINGS — Dodge Mfg. 
Corp., Mishawaka, Ind. Bulletin A-420, 
8 pp. Illustrated to show construction of 
bushing which can be used with sheaves, 
pulleys, sprockets, 


flywheels, etc, having 
a taper bore. 


Specifications and price 


list given. 
(89) METAL SHAPES AND TUBING— 
Van Huffel Tube Corp., Warren, Ohio. 


Catalog J, 98 Hy Proflle drawings in 
actual size of 624 rolled metal shapes 
and tubings made from a varlety of 


metals in gages up to 3/16 in. Bpecifica- 
tions given for standard angles, channels, 
and round, rectangular, tear drop and 
square tubing. 


(90 VOLTAGE AND CURRENT REGU- 
LATOR—Reliance Electric & Engineerin 
Co., 1076 Ivanhoe Rd, Cleveland 10, 
Ohio. Bulletin K-2001, 2 pp. Schematic 
wiring diagrams and pictures show func- 
tioning of regulator, which consists of 
two exciters, motor driven, which recog- 
nize a signal change and amplify it into 
usable d-c pomer or the required speed 
qu of a motor drive. Applications 
shown. 


(91) DYNAMOMETER—W. C. Dillon & 
Co. Inc, 5410 W. Harrison Bt, Chicago 
44, Il. Bulletin D, 4 pp. Shows usage of 
dynamometer which comes in nine differ- 
ent ranges: from 0 to 500 lb up to a 
range of 0 to 20,000 Ib. For the measure- 
ment of traction, tension or weight. 


(92) THERMOMETER—W. C. Dillon & 
Co. Inc, 5410 W. Harrison St., Chicago 
44, M. Bulletin T, 4 pp. Catalogs prices 
and specifications of corrosion-resisting 
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thermometer which is calibrated in either 
F or C scale. Readings are up to 1,000 F 
for some models. 
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OIL AND COOLANT FILTERING 
—Honan-Crane Corp. 916 Sixth St., Lə- 
Ind. Four bulletins, 


ROTARY POSITIVE GAS PUMP— 
Roots-Connersville Blower Corp., Conners- 
Ind. Bulletin 32-33-B-13, 

lilustrations show four standard types of 
gas pumps, covering a range from 2,000 
to 50,000 cfm at presures up to 10 Ib in 
two types and up to 15 lb in other two. 


(95) PRESSURE ANALYZER — Aero- 
quip Corp., 

ich. Bulletin 109-C, 
operation of an electronic analyzer for 
studying hydraulic pressure phenomena as 


pictured on oscillographic screen. 


16 pp total. 
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16 pp. 
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trations and specifications for six meters, 
measuring about 1 in. dia. These are 
available as shun ammeters, d-c volt- 
meters, type a-c meters. 


(97) MICROCASTING—Austenal Labora- 
tories Inc, Microcast Div. 234 E. oe 
8t, N. Y. Ca 


'" 

New York 16, . 
pages. Illustrates and relates the hc 
tility of the “Microcast” 

used in consumer products and 


process for mak- 
industrial machinery. 


(98) TY 7X & CONTROL — 
Leeds & rere Ss 4934 Stenton Ave., 
t 44 Catalog ND 46 (1), 


recording controllers. Also described is 
the new pneumatic control for air actu- 
ated valves. 


pa METERED LUBRICATION — Bijar 
bricating Corp. 43-01 22nd St. Lo 
Island City 1, N. Y. Bulletin 4C, 2 
gages. Booklet sets forth a method for 
ning a lubrication system for a small 
machine or for isolat units of large 
es. 


100) VINYL RESIN—The Glen L. Martin 
, Chemical] Div., Baltimore 3, Md. Bul- 
letin, 8 pages. Contains information on 
properties, applications and processing 
methods for using Marvinol VR'IO in the 
fabrication of various products. 


(101) ELECTRIC MOTORS—The Reliance 
Electric and Engineering Co., 1076 Ivan- 


hoe Rd. Cleveland 10, Ohio. Bulletin 
B-2101, 8 pages. Contains new torque 
and current standards adopted by NEMA 
for a-c motors, plus construction details 
and ratings for various enclosure type 
a-c motors. 


102) CARBIDE PARTS—Metal Carsidse 
Gives specifications for 
aie F rent tungsten carbide — 
such as dies, "e and solid carbide bars. 
tubes and wear str! 


(103) MOTOR CAPACITORS — Cornell- 
Dubilier Electric Corp., Jobber Div., South 
Plainfield, N. J. Catalog 163, 56 pages. 
Comprehensive qu of replacement tables 
with complete listing of company parts; 
and ratings and numbers of parts made 
by other companies. 


(104) VARIABLE PULLEY—Equipment 
Engineering Co., 53 Columbus Ave., 
Minneapolis, Minn. Bulletin, 8 pages. 
Shows construction, uses and specifications 
€ speed pulleys for power trans- 
mission. 


105) LINEAR BALL BUSHINGS — 
omson np Inc., Manhasset, N. Y. 
Brochure, es. Lists 22 design ad- 
vantages of ‘nts type of bearing and gives 
technical information on seals, lubrication 
and installation. 


(106) V-BELT DRIVES—U. S. Rubber 
Co., 1230 Avenue of the Americas, New 
York 20, N. Y. Catalog, 100 pages. Con- 
tains graphs and tables to aid in design- 
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ing quarter-turn drives, double v-belts, 
open end v-belting, multiple v-belt drives 
and sheaves. 


(107) SLEEVE BEARINGS — Bound 
Brook Oii-Less Bearing Co., Bound Brook, 
N. J. Size List 21, 24 pages. Offers in- 
—— T bearing metals and toler- 
ances, ges size lists of porous 
bronze E sintered iron bearings. 


(108) WELDING FITTINGS—Globe Steel 
Tubes Co., Milwaukee 4, Wis. Catalog 
601, 12 pages. Shows manufacture sss 
applications for welding pipe fittings, 
complete dimensional data for eight 4 dier. 
ent shape fittings, with each available in 
12 different sizes. 


100) BLADES AND BLOW ERS—Burden 

mpany, 1000 N. Orange Drive, Los An- 
eles 38, Cal. Catalog, 16 pages. Gives 
imensions and o3 m on 3 
= 4 biade compressor ty ropel- 
lers, and single and double. inlet Wheels 
and blower assemblies. 


(110) ALUMINUM FASTENERS — Cen- 
tral Steel & Wire Co., P. O. Box 5310-A, 
Chicago 80, Ill. Stock list, 14 pages. 
Offers dimensional data on 6561 sizes, 
styles and types of aluminum screws, 
bolts and nuts. 


(111) ADJUSTABLE TRANSFORMERS 
—General Radio Co., Cambridge 39, Mass. 
Bulletin, 8 pages. Gives specifications and 
design features of five different types of 
Variac adjustable transformers that can 
be dial—set at various output voltages. 


(112) CONDENSER EQUIPMENT—The 
American Brass Co., Waterbury 88, Conn. 
Bulletin, 4 pages. Presents tabie of nomi- 
nal composition of condenser tubes, a 
description of tube failure causes, and 
descriptions of three alloys used in heat 
exchangers and condensers. 


(113) MINIATURE BALL BEARINGS— 
Miniature Precision Bearings Inc., Keene, 

H. Catalog 49, 8 pages. Specifications 
for more than 40 t and sizes of stan- 
dard miniature ball bearings, including 
radial, pivot, thrust, and angular contact 


114) CASTERS8—Faultless Caster Corp., 
vansville 7, Ind. Catal 156, 72 pages. 
Gives detailed information on line of 
casters for light, medium and heavy duty 
—— and shows bearing designs, 
wheel constructions of casters for 
special industrial purposes. 


(118) VARIABLE SPEED "ow 
Allis-Chalmbers Mfg. Co. S. 70th St. 
Milwaukee, Wis. Bulletin " 20B6013-C, 12 
pages. Shows the operational advant 

of multiple pulley, belt-connected variable 
speed changers with specifications and a 
selection table of recommended sizes for 
typical installations. 


(116) SPEED REDUCERS—Euclid Ma- 
chine & Tool Co. 15002 Woodworth Rd., 
Cleveland 10, Ohio. Catalog 201, 24 pages. 
Bhows line of speed reducers, with torque 
and horsepower graphs for each type, 
along with dimensional data and design 
features. 


(117) TESTING INSTRUMENTS—Com- 
mercial Research Laboratories, Inc., 20 
Bartlett Ave., Detroit 3, Mich. Bulletin 
945-0648, 46 pages. Includes descriptions 
and design data on flow meters engine in- 
dicators, vibration instruments, and elec- 
tronic equipment for the study of engine 
dynamic pressures. 


(118) MERCURY cerreae— ee 
olis-Honeywell Regulator Co., 275 

Ave., South, Minneapolis 8, Minn. toni 
14 I ‘Shows applications production 
me and tables to aid in selection from 
a line of 40 different models. 


(119) GOVERNORS — Pierce Governor 
Co., Inc., Anderson, Ind. Catalog, 22 pages. 
Depicts the various applications for con- 
stant speed, full range, automotive and 
overspeed shutoff governors along with a 
discussion of mechanism operation. 


120) CAPACITOR START MOTORS — 
erson Electric Mfg. Co., St. Louis 21, 
Mo. Bulletin X6157, 4 pages. Included 
are details of motor construction, dimen- 
sional diagrams, and performance charac- 
teristics that conform to NEMA standards. 
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Spherical Roller Bearing Pillow Blocks, in a wide range of 
standard sizes, are designed for bearing protection under various loads 
and speeds. 


In industrial and marine equipment of all kinds, they keep Bear- 
ings rolling smoothly, continuously and economically . . . seal the 
bearings against dust, scale and water . . . send maintenance costs 
"way down. 

To insure long trouble-free operation, specify = Bearings by ordering 
SiS Pillow Blocks to match. S/F Industries, Inc., Philadelphia 32, Pa. 
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bres the new low-cost photograplic intermediate 


engineers have been waiting for 





Here’s increased protection. Kodagraph Autopositive 
Paper preserves the detail of your new drawings . . . restores 
your old, soiled, faded ones. Gives vou, in every case, inter 
mediates of original quality — or better . . . with dense 

black photographic lines on a clear, non-curling, trans- 

lucent base. Intermediates 

that are durable in print 

making . . . and photo- 

lasting in your files. 


Kodagraph Autopositive Paper 





Here’s increased operating effi- 
ciency. Using Kodagraph Autopositive 
intermediates, you can turn out prints at 
uniform, practical speeds in your direct process 
or blueprint machine maimntam a continuous 


production run. You'll find, too, that “Autopositives 


as well . . . because they have a tough, durable paper 
base .. . and lines that retain their ink-like density 
through repeated printings in vour machine 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 
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are flat-lving . . . easier to handle. And longer-lasting | 
| 
l 
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| 
“Kodak” is a trade-mark 
| 
| 


To learn more about this revolutionary 
new photographic intermediate, write 


for a free copy of “The Big New Plus.” 


FREE Kodagraph booklet 



























Here’s increased shop-print quality. 

You'll see the difference in blueprints and direct 

process prints made from Kodagraph Auto- 

positive intermediates. Every detail is sharp, 

clear . . . easy to read and follow on the produc- 
tion line — helping to assure 
fewer errors in the shop . . . 
fewer time-outs to decipher 
faint, blurred prints. 


All of these advantages at a new low cost... because 
Kodagraph Autopositive Paper is inexpensive to buy . . . and 
easy for you or vour local blueprinter to process. It produces 
positives directly — without the wasteful negative step. Further- 
more, it can be handled under normal lighting . . . exposed in 
any direct process or blueprint machine or vacuum frame . . . 


and de veloped in standard photographic solutions. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y 


Please send m« | copy of [he Big New Plus" 
vour booklet about Kodagraph Autopositive Paper, 
ind the other papers in this new Kodagraph line. I have 


direct process blueprint contact printing equipment. 


Name 


De partment 


( ompany A^ 


Street 


2 — > Kodak 
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WASHING MACHINE TUBS OR 500-GALLON 
KETTLES. Using 4034” circular blanks of ENDURO Stainless 
Steel, the 300-ton hydraulic press below forms 211%” inside 
diameter washing machine tubs in a single 1534” draw. When the 
product is too large for drawing—as in a 500-gallon kettle—you 
can weld formed sections together easily and soundly. 





THERE’S SO MUCH YOU CAN DO WITH IT 






Whether you consider it from design or actual 
production viewpoints, Republic ENDURO 
Stainless Steel is a most versatile material. 
You can fabricate it by every modern method 
—to practically any desired shape. You can 
stamp, draw, roll, spin, machine, forge, cast, 
weld, solder, rivet and otherwise work it. 
Although certain simple precautions must be 
taken, you can employ the same equipment 
used for carbon steels. 


On the other hand, there are so many things 
that ENDURO does well. It greatly simplifies 
the age-old problem of rust, corrosion and 
oxidation. Its inherent high strength permits 
weight saving through the use of thinner 
sections. It maintains its strength at high or 


STAINLESS STEEL/ 


V Check ALL 12 advantages: e RUST AND CORROSION -RESISTANCE 
* HEAT-RESISTANCE € HIGH MELTING POINT * LOW COEFFICIENT OF EXPANSION e 
HIGH STRENGTH è GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
€ EASY TO CLEAN * EASY TO FABRICATE e EYE APPEAL * LONG LIFE € LOW END COST 


REG. U. S. PAT. OFF. 


... AND SO MANY THINGS THAT IT DOES WELL! 


low temperatures. It does not contaminate 
metallically. It is remarkably easy to clean. 
Its distinctive beauty encourages unusual dec- 
orative treatments. Best of all, it usually costs 
less in the end. 

There are many types of ENDURO each with 
specific qualities to do certain tasks well. 
There is a wide variety of finishes and physical 
forms to meet all needs. There is literature 
on ENDURO to help you use and fabricate 
it to best advantage. Write us. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES o CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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in 
LESS SPACE 


Type LAO 


Incorporates the Fafnir Wide Inner Ring 
Ball Bearing with the exclusive self-locking 
collar . . . PLUS Mechani-Seals 

Prelubricated . . . with provision for re- 
lubrication. Sizes for 1%" to 25s" shafts. 





HEAVY SERIES FAFNIR WIDE INNER 
RING BALL BEARING WITH SELF- 
LOCKING COLLAR. 





One-piece housing, reinforced at stress points 
for extra strength. Can be mounted in any 








position. 
dia * sa ae SS ce 
UNRESTRICTED SELF-ALIGNMENT IN MECHANI-SEALS PLUS integral syn- 
ALL DIRECTIONS thetic rubber and felt washer. External 
My slinger throws off contaminants. 


Not only more capacity in less space 
but more ball bearing pillow block for 
the money. Write for full details. The 
Fafnir Bearing Company, New Britain, 
Connecticut. 


LINE IN AMERICA 
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Parts for 
Ornamental Railings 


made from 


Cold-Formed Shapes 


The cold-formed shapes shown here, known as (1) 
handrail cap, and (2) top channel, are used by a 
leading maker of ornamental railings. The channel 
fastens to the tops of the pickets, and its sides slide 
into the lips of the cap to form:a serviceable and 
attractive hand grip. Using rolling machines, we turn 
them out from strip steel in 24-ft lengths 

Parts for ornamental railings are but one of hun- 
dreds of uses for Bethlehem Cold-Formed Shapes. 
And week after week in varied types of industry, new 
time- and money-saving uses keep turning up for 
these economical shapes 

Bethlehem Cold-Formed Shapes are made from 
sheets, strip or plates. They are uniform in thickness, 
and are extremely versatile. They have an excellent 
strength-weight ratio, and a surface which is rela- 


tively free from scale. We make them in gauges from 
7 to 24, inclusive, our complete tool-room and 
machine-shop equipment enabling us to meet vir- 
tually every requirement. 

The use of Bethlehem Cold-Formed Shapes may 
effect a substantial saving in the cost of manufac- 
turing many of your products. Why not let us look 
into the possibilities with you? 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


onnsa Red 


BETHLEHEM 
STEEL 


P 
ps end 
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The A. O. Smith research and 
engineering staff is at your ser- 
vice, to help integrate electric 
motor design with your product 
design, and to achieve the most 
efficient and economical prod- 


- 






A. 0. Smith Builds ELECTRIC MOTORS 


broad variety of special motors 
to meet the power 
requirements of many modern- 
day machines and product ap- 
plications. 


exact 


If you are seeking improved 


SMITHway Electric 
Motors Now Power 
Hundreds of 
Products Including 
CLAYTON 
RE-CIRCULATING 
STEAM GENERATORS 
















s è 
uct operation. product performance, or require 


special characteristics in your 
power component, consult 
A. O. Smith. 


Write for Bulletin No. EM-152 


In addition to a standard line 
ot general-purpose motors, the 
SMITH way line includes a 


ET 


9 





















CLAYTON STEAM GENERATORS deliver "packaged steam" 
to meet every need in dairies, canneries, laundries, kitchens, 
and for cleaning, sterilizing, dehydration, steam-processing. 
They are complete package (water tube) boilers ready to con- 
nect and operate. Fully automatic, they deliver quality steam in 
5 minutes from a cold start, at full working pressure. 


SMiTHway ELECTR MOTOR, powering Clayton Model W O 30 hp 
shown here, is a 1'4-hp, single or 3-phase, 4-pole standard hor- 
izontal motor. Other Clayton models use 2, 34, 2, 3, and 5 hp 
SMITHway Motors. 


Ask the A. O. Smith man 
about electric motors for both 
special and standard uses 


MTs. 


Corporation 


New York . Boston . 
Atlanta è Chicago è Detroit è Minneapolis è Milwaukee è Houston 
y Tulsa e Dallas è Denver è Seattle è Los Angeles * San Francisco 
Motor Export Department: 13 East 40th St., New York 16 
Cables: ARLAB NEW YORK 





— i [) 
v p. U. 









24-HOUR NATIONWIDE SERVICE 





The A. O. Smith Product Service Division pro- 
vides fast, low-cost electric-motor service to more 
than 200 authorized service stations, on a 24-hour, 
off-the-shelf basis. Factory Service Branches and 
Warehouses at Union, N. J., Chicago, Los Angeles. 


Cleveland ^ Syracuse . Cincinnati 
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has long identified itself with the phrase 


“Designers and Makers of Deep Drawn Stampings." 


Transue's ability to duplicate consistently in tolerances, 
rigidity, finish and overall quality, is one of the most 
important values of T & W operations. Transue con- 


sulting service is free. 


TRANSUE & WILLIAMS 


ALLIANCE, OHIO 


SALES OFFICES: CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND NEW YORK, PHILADELPHIA, 
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OPTICALLY CLEAR PLEXIGLAS 
WEIGHS 52% LESS THAN GLASS! 


Have you ever wished for a material as clear as fine glass, but 
only half as heavy? Strong enough to withstand a hard blow 
or a heavy load? Then stop wishing; here’s PLEXIGLAS. 


Think what you can do with this sparkling acrylic plastic— 
in merchandise and merchandising. In small products or 
components, in large items like sign faces, skylights, show- 
cases, in a thousand-and-one industrial and building applica- 
tions, PLEXIGLAS speeds production and whittles costs. 


Its easy workability, resistance to sun and weather, gleaming 
brilliance, color possibilities and ability to "pipe" light make 
it the plastic for indoor or outdoor use. 


Our new booklet suggests how PLEXIGLAS can add new 
lightness, new beauty, new durability to your products. Send 
for your copy today. 


CHEMICALS ECAS FOR INDUSTRY 


ROHM € HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


PLexicLas is a trade-mark, Reg. U. S. Pat. Of. 


The Final Touch for beauty 







...for comfort... for safety 


PLEXIGLAS 
FOR TODAY’S CARS 


1. Crests for the new Buicks, 
molded of PLextcras V-100 molding 
powder. Lasting 


brilliance and color y Ga 
distinguish 

them erause GE ^ T 
am ahead Ok 
n-——— i į 


weather even after years of wear. 


* * 


2. Robbins Full-view 


rear windows 
of PLEXIGLAS in- 
crease rear-vision 
in convertibles 
nearly 500°% over 
most fabric-and- 
glass panels, 
Streagth and resilience provide safety. 


Light weight permits easy installation. 


* $ * 


3. Optically true Visilite Sun Visor 
of smoky green PLEXIGLAS cuts sun 
heat and glare of skv, road and bright 
light to a mini- 

mum. No frost- 

ing be ause visor 

is installed flush 

against upper | 


inside surface of 


windshield. 5 
t 
í 


V d 


$ $ 


For decorative parts and functional 
accessories that add the final touch to 
any car— use PLEXIGLAS. We'll be glad 
to give you complete details 

Write as fully as you wish 
regarding specific. applica- 

tions, or use the convenient 

coupon to ask for our new 
PLENIGLAS brochure 


ROHM & HAAS COMPANY 
DEPT. P, 222 Washington Square, Phila. 5, Pa. 


Please send us your booklet, “PLEXIGLAS—AN 
OUTSTANDING MATERIAL FOR PRODUCTS 
REQUIRING STRENGTH. PERMANENCE, 
LIGHT WEIGHT, BEAUTY 


Name 
Position 
Company 


Address 


DE REASONS 


for Choosing.. 


p 


RELIANCE 


EAR 


Helical, wear-hardened gears cut from alloy gu system with large oil reservoir assures 
steel forgings and shaved before hardening for constant and thorough lubrication of all parts. 
correct eccentricity and helical angle and bright, 7 E £ 

smooth surfaces—factors contributing to quiet § Anti-friction bearing construction throughout. 


operation and longer life. i - i : " 
I s Reliance Precision-Built Motors provide the maxi- 


Gear arrangement in simple train minimizes mum in dependable and economical power. Types 
Bi» of moving parts— promotes quietness. that may be had with GearMotoR are described 
in GearMotoR Bulletin C-404. Ask also for 

Pinion and gear supported and spaced to reduce bulletins describing Reliance Precision-Built A-c. 
3 deflection— permits high load-carrying capacity. Motors—engineered for every power requirement. 


Sales Representatives in Principal Cities 
RELIANCE insane 
ENGINEERING CO. 


*Motor-Drive is More Than Power"  « — 1080ivanhoe | 10, Ohio 
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SOME SANDVIK SPECIALTY STRIP STEELS 


Band Saw Steels; Metal Band, Wood 
Band and Spring Temper * Camera 
Shutter Steel * Clock and Watch 
Spring Steels + Compressor Valve 
Steel * Doctor Blade Steel - Feeler 
Gauge Steel * Flapper Valve Steel - 
Knife Steels * Razor Blade Steel : 
Reed Steel - Shock Absorber Steel 
+ Sinker Steel - Spring Steels - Textile 
Steels: Trowel Steel Vibrator 
Reed Steel, etc. 
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Four Questions You Might Ask 
About Sandvik Spring Steels 


What gives Sandvik Spring Steel this 
"special ‘aptitude’ for tough jobs”? 


“Body” is the main reason why Sandvik spring steels can 
meet extra tough physical demands. 


WHAT IS “BODY''? 


“Body” is the inherent quality . . . the "character" of the steel. 
It cannot be defined merely by analysis or tensile strength fig- 
ures. It depends upon a uniformity of grain structure which 
directly effects the physical performance of the metal. 


HOW DOES SANDVIK ACHIEVE "BODY"? 


Basic purity of raw materials plus specialized methods and 
close control maintained throughout all processing opera- 
tions produce the “body” in Sandvik steels. Specifically, 
Sandvik steels are made from high purity ores, smelted with 
charcoal, combined with scrap selected from Sandvik's own 
mills and refined in small furnaces which afford closer control. 


HOW ARE SANDVIK SPRING STEELS SUPPLIED? 

Sandvik specialty steels are available: 
In straight carbon and alloy grades 
In strip form 
In special analyses for specific applications 
Annealed, unannealed or hardened and tempered 
Precision-rolled in thicknesses from .001” 
With bright finish or polished bright, yellow or blue 
With round edges or square edges 
In a wide range of widths 


Phone or write for further information, technical advice or 
current stock lists. 


SANDVIK STEEL, INC. 
111 EIGHTH AVENUE, NEW YORK 11, N. Y., WAtkins 9-7180 


180 N. Michigan Ave., Chicago 1, IIl., FRanklin 2-1745 
1736 Columbus Rd., Cleveland 13, O., CHerry 2303 
WAREHOUSES: New York and Cleveland 
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Reeves leads the field 


Reeves Servo Control Motors 


400 cy 


Operating Directly off the output tubes of a 
servo amplifier, these specially designed 60 and 
400 cycle control motors completely eliminate 
use of bulky output transformers . . . eliminate 
transformer losses permit use of smaller 
amplifier tubes . . . save weight, space, cost . . . have 
high corner frequency . . . high torque to inertia ratio. 
A.C. tachometers available in combination 

with motors or separately. 


Reeves 60 Cycle Electrical Resolvers 


8 


These newly developed units provide the most 
accurate and convenient means for solving 
trigonometric functions. The size 1 resolver, here 
illustrated, has over twice the accuracy of other 
available units — and is only 1/3 the size and weight 
of present types! Each resolver is matched 

with its own small compensating booster amplifier 
for peak performance. 


Potentiometer shaft rotation is transformed into a 
voltage corresponding to a rectangular or polar 
function. Any reasonable function may be easily 
installed with special function generating equipment 
in our plant. Function may be changed at any time 
by returning the potentiometer to Reeves with 
information on the new curve desired. Accuracy is 
within 0.05% at a 60° slope, and even finer 

ot lesser slopes. 


REEVES specializes in the development and manufacture of 


complete Electronic and Mechanical Control Systems, including 
Computing devices and Radar systems. 


ks (eves 


A 


^ 


INSTRUMENT CORPORATION 


215 EAST 91st STREET * NEW YORK 28 * NEW YORK 


For complete information write for catalog RICO-IC, 
"STANDARD INSTRUMENTATION PARTS AND SERVO- 


“MUST IT RUST?’ A three billion 
dollar question that is dramatically 
answered in our 16 mm sound mo- 
tion picture. This educational film 
is one that interests both consumer 
and producer and everyone who 
is concerned with the problems of 
rust and corrosion should see it. 


A print of this film 
will be gladly loaned — 


Regarding availability of this 25- 
minute sound film in 16 mm size, 
for showing to your personnel, or 
to any group in your community, 
write, The Secretary, American 
Hot Dip Galvanizers Association, 
Inc., First National Bank Building, 
Pittsburgh, Pa 


hot-dip 


M*CHANISM COMPONENTS", 


GALVANIZING 
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! GIVING BELTS THE HOTFOOT 


.«« FOR A LONGER LIFE 


QUAKER CONVEYOR BELTS PRE-TESTED 18 TIMES 
TO ASSURE LONG LIFE UNDER MOST SEVERE CONDITIONS 


Coal . . . cinders . . . hot ashes. . . packages . . . products on 
the line— Quaker Belts are made for every purpose and case 
histories prove they stand up under the most severe usage. 
They're pre-tested and torture-tested when they are made to 
withstand every operating condition. 

One of the many tests Quaker Conveyor Belts must go 
through is shown above. A blowtorch, at high heat, held six 
inches from the surface of the belt for six minutes. Quaker Belts 
take it and are ready for more. They're tough, rugged and built 
for long wear. They're made for every industrial application to 
assure less maintenance... to help your plant reduce the 
"break-even point" in its operations. 

Whatever your need for industrial rubber products there's a 
Quaker Pre-tested Product for your plant. Power transmission 


belting for every type of installation .. . rod and sheet packings RUBBER 
...moulded and braided hose...and all kinds of custom- 


made moulded rubber products. To economize on production 
costs...it pays to Quakerize your plant. PROD TS 
HOSE THAT STANDS ABRASION PACKINGS FOR TIGHTER SEALS 

Hose for air, steam, Quaker Packings are 
water, oil, gas, chemi- scientifically engi- 

neered for every use— 

for pumps, refrigera- 

makes it and makes it tion, compressors, 

to fit the particular ‘water lines, valves and 

many other places in 

Industry. Each pre- 


tested for positive per- 
for peak performance. formance. 


cal,fire,or paint, Quaker 


needs of industry . . . 
each length pre-tested 


QUAKER RUBBER ———— sors 
PHILADELPHIA 24 PA - New York 
—-— 
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When you need 
the right gear 


in a hurry g 






Because ROCKFORD CLUTCHES and 
POWER TAKE-OFFSare custom-engineered 
to fit each specific application—and because 
they are precision-made, carefuily tested and 
accurately balanced, they deliver more horse- 
power-hours of reliable operation. Down- 
time, for adjustments, parts replacements or 
repairs, is reduced to the absolute minimum. 
lf you are looking for a clutch that will — fit 
compactly into small space, deliver maxi- 
mum torque , assure smooth engagement, soak 
up shock loads — or solve any one of dozens 
of other clutch problems, it will pay you to 
get in touch with our clutch engineering de- 
partment. No obligation. 






It’s one thing to get a gear cut exactly 
to your specifications . . . and 

another to get it o» time. To be sure of 
satisfaction both ways, there's only one 
safe thing to do: specify Grant gears. 
For, whether you order by 'phone, tele- 
graph or letter, Grant will have just the 


gear you want on its way in a matter 


» 
> 
e 
ba 
| 
of hours. | and allied devices 
Next time a gear breakdown threatens a — || 
a 
> 
* 
9 


turn first to 


costly production tie-up, remember Grant's 


"in-the-pinch" service. Send today for 


UNITED-CARR 


free catalog of "In Stock" gears. IN s 
Y for cost-cutting 
Pre ae of S design engineerin 
í Reduction Units? e = 3 3 3 
m e > service 
;, Grant has all types. . . | 
ca nes 

' Write for catalog. prn 
i 


Biber lk y Send us your specifications or 
—— — G r Y ut S requirements. Address Dept. 10 
( i UNITED-CARR FASTENER CORP. 


167 W. SECOND STREET N Cambridge 42, Mass. 


SO. BOSTON, MASS LUGE RS 9, by? 
mm | CÈ MAKERS OF FASTENERS . * 


CLAIM | 






GRANT GEAR WORKS, INC. 


q- 
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- ~~ AS 
THEY FLOAT! a 





WHAT: bearings in a Pesco Hydraulic Pump 
WHY: to constantly maintain minimum end clearance 
HOW: by means of “PRESSURE LOADING” 
RESULT: volumetric efficiencies up to 97% 


. . . torque efficiencies up to 90% 


"Pressure Loading" is an exclusive, patented Pesco principle of con- 
struction for gear type hydraulic pumps. By automatically holding 
end clearance to a thin film of oil, maximum torque and volumetric 
efficiencies are obtained under all operating conditions. New pump 
efficiency is maintained throughout the long service life of the pump 
since "Pressure Loading" provides an aufomatic take-up of wear. 


THIS IS “PRESSURE LOADING”: 


The schematic illustration at right shows the three prin 
cipal parts of a gear type hydraulic pump. They are the 
bearings (“A” and “C™”) and the gear (“B”). Bearing “A” 
is fixed. Bearing “C” “floats”. By means of the “Pressure 
Loading” principle, pressure from the discharge of the pump 
is transmitted through a ''pressure loading" passage and is 
exerted against the rear of the “floating” bearing (arrows). 
This force is counterbalanced by the pressure developed 
within the gear cavity so that the thrust of the bearing 
against the gears is just enough to accomplish its purpose. 


REMEMBER: Only Pesco Hydraulic Pumps are "pressure loaded”! 


If your product uses, or can use the sales power of hydraulic power, be 
sure to get the full story of “Pressure Loading” and what it means to the 
efficient, economical operation of your product. Write for the booklet 
“Pressure Loading by Pesco”. There is no obligation. 


Lae] 


i 
| 
| 


M 











27». rioa dane DIVISION 


NER CORPORATION 
11610 Euclid Ave. - Cleveland 6, Ohio 


MANUFACTURERS OF & 


5 SUPERCHARGERS 
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NEW, COST-SAVING ADVANTAGES 





@ Accurate table settings easily made. 


Set-up time sharply reduced. 


@ Easier operation, faster production 
on work ground to close limits. 


@ Continuous, visual check. 


The following Brown & Sharpe Machines 
are obtainable with ELECTRALIGN: Nos. 1, 
2, 3, and 4 Universal —No. 5 Plain (3" x 12" 
and 3" x 18") —No. 10 Plain (6" x 18" and 
10" x 18") —No. 12 Plain (6" x 30" and 
10" x 30" ) —No. 20 Plain (10" x 18") 
—No. 22 Plain (10" x 36") — No. 23 
Plain (10" x 48") —No. 13 Universal and 
Tool. Write for illustrated Bulletin. Brown 
& Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


BROWN 





Electronic alignment 
of swivel table 
on grinding machines | 


HERE IS A UNIQUE AID that permits accurate 
alignment of swivel table for straight or 
tapered work after-only oue preliminary grind. 
ELECTRALIGN eliminates costly, time-consum- 
ing cut-and-try operations. It's an important 
means for avoiding spoiled work, particalarly 
where only .002° to .003° is left for finish 
grinding. 

This exclusive arrangement for Brown & 
Sharpe Grinding Machines uses a highly- 
sensitive strain gage to detect swivel table 
movement and an electronic amplifier to mag- 
nify movements to large scale readings. 
Displacements of .0001" are easily detected. 
Deflections are direct reading . . . no interpola- 


tion or transposition of figures needed. 





















Conveniently located amplifier of the 
Electralign magnifies small angular table 
movements to large scale readings. Shows 





any shift in table setting during grinding 
Operation. Permits correction at any time 
during operation. 


6G SHARPE = 
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You're Looking at the CLEAREST 
Styrene Plastic Available! 


€) You have much to gain by investigating general - purpose 
BAKELITE Styrene Plastics, which provide among the polystyrenes 
available today 


@ Greatest clarity and brilliance. 

@ Maximum cleanliness, at topmost requirement for whites, pas- 
tels, and colors. 

@ Ready availability as standard materials at standard low costs. 


These general-purpose Styrene Plastics come in two types. The 
BMS4 group offers the utmost in clarity, but needs higher heat 
applied to both material and mold to facilitate flow. The BMS6 
group is specially processed to provide easier flow and excellent 
mold release at customary temperatures. Common to both groups 
are moldability to fine detail and lustrous finish, with strong acid 
and alkali-resistance and excellent electrical insulating properties. 





SIXTEEN YEAR Durability Test! 


A The durability of BAKELITE Phenolic Molded Plastics has long been 
recognized as one of their chief attributes. Dramatic evidence of this dura- 
bility was recently presented by the Line Material Company, manufacturers 
of fuse cutouts for power lines. These cutouts are fitted with doors or covers 
molded from BAKELITE Phenolic Plastics. The Line Material Company 
placed them on their roof test rack for exposure against the elements in 
highly corrosive atmosphere. The smaller cover illustrated has been ex- 
posed for 1614 years, the larger cover for more than 10 years. Both covers 
were sawed apart for examination of the interior construction. There was 
no deterioration. Although the surfaces had been dulled by the many years 
of weathering, the original lustrous finish was easily restored by buffing, 
as can be noted by the polished areas. 


MORE BAKELITE 


@ Here is an unretouch- 
ed photograph of a !j 
in. thick, compression 
molded plate fabricated 
by Plax Corporation 
from BAKELITE Styrene 
BMS4-Al. Note its un- 
blemished, crystal-clear 
transparency. 


DARELITE 
Ei. 


MOTES FROM BAKELITE CORPORATION 
OM BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE” PLASTICS 































NEWS ON NEXT PAGE 





* Cutaway of a section of the ! 4” thick 
"Llovydite table top, the heart of which 
is paper core stock impregnated with 
BAKELITE Phenolic Laminating Plastic. 


Bakelite 


PLASTICS 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation Mia 
30 East 42nd Street, New York 17, N.Y. 


Design Changes Are Easy with 
Versatile, Adaptable Plastics ! 


Check coupon below for information on specific subjects illus- 
trated. For general information, write for copy of Booklet G-8, 
”A Simplified Guide to BAKELITE and VINYLITE Plastics.” 


BAKELITE CORPORATION, Dept. A-10 
30 East 42nd Street, New York 17, N. Y 


Please send information on subjects checked below 


1. BAKELITE Styrene Plastics i. Resin Binders for Sand 


Cores 


2. BAKELITE Phenolic Plastics 


4. Phenolic Laminating Phenolic Laminating 


Plastics for Table Tops Plastics for Large Panels 


Your Name 


Your Company 


Address Zone State 


It’s What You Don’t See 
That’s ALL IMPORTANT! 


"Lloydite" table tops are plastic laminate all the way through, 
1g in. thick, heat- and compression-molded in one operation, during 
which the "waterfall" edges and corners are formed and trimmed. 
They resist cigarette burns, alcohol, fruit acids, boiling water, and 
the many other hazards of the kitchen. BAKELITE Phenolic Laminat- 
ing Varnishes are employed for impregnation of their core stock. 
Although unseen, the presence of these varnishes in the laminated 
structure is all important. They impart high tensile, flexural, and 
compressive strengths; low water absorption; corrosion resistance; 
wear and abrasion resistance, and lightness in weight. The ease and 
speed with which these phenolic varnishes are employed in treating 
the core stock makes for low cost production. 


Is YOUR FOUNDRY Taking Advantage 
of RESIN Sand-Core BONDING? 


o Noteworthy advantages have al- 
ready come from casting iron, steel, 
brass, bronze, aluminum, and magne- 
sium ... with the help of BAKELITE 
Phenolic and Urea liquid and powder 
resins as binders for the sand cores. 
Some of these advantages are: shorter 
core baking cycles than with non-resin 
binders, more uniform high quality of 
cores, improved collapsibility of cores, 


Dielectric baking of resin- 
bonded cores for railway 
journal-box covers at the 
rate of two a minute. 


minimum moisture pickup permitting 
longer storage of sand cores to match 
the needs of production lines, and 
smoother surface finish that reduces 
the cost of cleaning castings. Sand 
cores made with these resins are suitable for either oven 
or high frequency dielectric baking. 


A BIG Idea for 
Giant-Sized LAMINATES! 


o These giant-sized pasting 
boards — used by the tanning 
industry—are "Consoweld" 
plastic laminated panels made 
with BAKELITE Phenolic Lam- 
inating Resins. They are pro- 
duced in sizes up to 5 ft. 7 in. 
by 12 ft. 9 in. by ! , in.—even 
larger on special order—by 
Consolidated Water Power 
and Paper Company. Beside; 
being lastingly smooth, the 
boards are light in weight and resistant to mechanical 
shock, chemicals, and moisture. They have excellent 
machineability, and stability through the temperature 


fluctuations of the tanning operation. Do they suggest a 
big application for you? 


Photo courtesy Induction 
Heating Corporation. 


















Built by fractional 





horsepower motor 


PACKARD Specialists 
S T E a G E T Packard specializes exclusively in the 


manufacture of fractional horsepower 


motors. Our entire enlarged plant facil- 
ities . . . all of our engineering and 


manufacturing experience . . . are con- 














centrated in this single field. Manu- 






facturers of motor-driven appliances 
and equipment have long profited from 
this singleness of purpose. Packard 






Fractional Horsepower Motors are of 
outstandingly uniform quality . . . can 
be delivered in greater quantities in 
less time. For fast action on your 


















fractional horsepower motor problem, 






specify Packard motors—engineered 
and built for lasting satisfaction. 


9 


al TTS a — 
Packard Electric Division, General Motors Corporation 
Warren, Ohio 





GENERAL 
MOTORS 










PACKARD MOTORS for 


Compressors * Power-driven Bench 





Tools * ironers * Milking Machines * 


= 2th I 
ST " 





Stokers * Milk Separators * Washing 
Machines * Furnace Blower * Water 







Pumps * Oil Burners * Ventilators 
and many other applications 


ORS FOR THIRTY-TWO YEARS 
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@ POSITIVE ACTION 
WHEN YOU WANT © CONTACT CAPACITY § SPECIFY THE HONEYWELL.. R^ 
€ LONGER LIFE m Sl ~~ 


@ WIDE SELECTION 
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other control devices 


can help you 
V cacrease production, 



















V lamer costa, 
aud 


V improve product guality 


Ir is impossible to talk here about every one of 
the 15,000 Honeywell Control Devices available to 
you. These few items, however, are representative 
of the types and styles that can help you do a job 
better, faster and at lower cost... whether you're 
dealing with temperature, pressure, flow, humidity, 


pH, or any other variable. 


These products are the little production tools that 
are being applied to machines and processes 
throughout industry. They don't cost much but 
they return a lot. They are easy to install... 
they require only a minimum of attention... 
and, they are backed by the “world’s 
largest organization for advanced in- 


strumentation and control.” 


W rite, today, for vour copy of Catalog 
8302 . . . or call in vour local Brown 
engineer for consultation and advice. 





MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4459 Wayne Ave., Philadelphia 44, Pa. 


Offices in principal cities of the United States, Canoda ond throughout the world 


57 
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$18,000,000 set of tools for the 


first name in special purpose steels 


TOs STAINLESS SHEET AND STRIP 
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MASTER mechanic... me o 


expect master workmanship. And when 
CRUCIBLE, master producer of tool, 
alloy and specialty steels, designs an 
$18,000,000 mill specifically for hot and 
cold rolled stainless sheet and strip, you 
can rightly expect the best that modern 
facilities and generations of specialty 
product leadership can provide. 

For here, at CRUCIBLE'S new Mid- 
land Mill, is an entirely new concept in 
stainless sheet and strip production . . . 
here, for the first time, stainless sheet and 
strip are made as specialty products, by 
specialty production methods, in a mill 
built from the ground up for this purpose. 
Here at Midland are no mills designed 
for carbon steel production, re-powered 
for the heavier duty of rolling stainless, 
but $18,000,000 worth of brand new 
equipment, designed and built for modern 
hot and cold rolling of stainless steel — in 
widths from 12” to 50" inclusive, and in 
all gauges, grades and finishes. 


This is important news to every de- 
signer and fabricator of stainless steel 
products. For CRUCIBLE, pioneer in 
stainless steel since its inception, now 
offers a completely integrated line—sheet, 
strip, plates, bars, tubing, wire, forgings 
and castings. 

In short, you can turn with every con- 
fidence to the first name in special purpose 
steels for every form of stainless. One of 
the largest and most highly specialized 
technical forces in the steel industry is at 
your service for specific application ad- 
vice. And there are comprehensive data 
sheets available for all grades. Your 
inquiry will be welcomed. 


CRUCIBLE STFFL COMPANY OF AMERICA 


Branche Warehouses, and Distributors in Principal Cities, Consult your Telephone Directory or Thoma Reg 


Nearest Office. 
HIGH SPEE E T< t . STAINLESS 
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YOU LETTER FASTER, BETTER WITH LEROY EQUIPMENT 


Lettering and symbol drawing is uniform and quick 
when you use LEROY “controlled lettering" equip- 
ment. It requires no special skill or training. You 
can form perfect letters on the very first trial . . . de- 


velop speed with a few minutes of practice. LEROY 


uniformity guarantees the same crisp, precise letter- 
ing on all your drawings. Moreover, LEROY letter- 
ing is free from the risk of smearing because the 


template is always well below the working line. 


LEROY equipment offers a wide variety of alphabets 
and sizes, including Regular Gothic; Reversed, Con- 


densed, Extended and Outline Gothic; Cheltenham; 


Greek; Isometric alphabets and ellipses; Electrical, 
Map and Welding symbols. In addition, K&E can 
make special LEROY templates with your own 
words, phrases, designs, symbols or trade marks. 


You may start your LEROY equipment with a single 
template, scriber and pen; or you may choose one 
of the complete LEROY sets that will give you a full 
lettering range. 


Ask your nearest K&E Dealer or Branch for a demon- 
stration of LEROY equipment or write to Keuffel & 
Esser Co., Hoboken, N. J. for the LEROY Booklet. 
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NEW K&E WIDE FRAMED TRIPODS 
GIVE MAXIMUM STABILITY 


The wide framed leg construction of these new K&E 
tripods and the wide, all-metal hinges joining the 
legs and head result in great torsional stability. This 
makes the instrument much steadier—less vibration 
—in windy weather. Legs are straight grained maple. 
They are easy to plant firmly, because of their long 
steel "Stoodite" tipped shoes and large spurs— the 
kind a man can get his foot on, even with boots or 
galoshes. The head fits all instruments with the 
standard 312 inch by 8 threads. K&E Wide Framed 


Tripods are made in stiff leg and extension styles. 


Ask your K&E Dealer or Branch to show you these 
tripods, or write to Keuffel & Esser Co., Hoboken, N. J. 
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ALBANENE’ TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and "bleed," but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 

parency with time. 

Ask your K&E Distrib- 

utor or any K&E 

Branch for a sample 

or write to Keuffel 

& Esser Co., 

Hoboken, N. J. 


*Trade Mark ® 





Have you looked 


THE COMPLETE 
CHAIN BELT LINE 


Baldwin-Rex Roller Chains 
Baldwin-Rex Double Pitch Roller Chains 
Baldwin-Rex CPS Flat Top Chains 
Rex Cast & Steel Detachable Chains 
Rex Pintle Chains 

Rex H-Type Drive Chains 

Rex H-Type Conveyor Chains 

Rex Refuse & Leg Haul Chains 

Rex Transfer Chains 

Rex Ley Bushed Chains 

Rex Combination Chains 

Rex Durobar Chains 

Rex Cast Roller Chains 

Rex Double-Fiex Chains 

Rex Sugar Mill Chains 

Rex Chabelco Steel Chains 

Rex Offset Side Bar Roller Chains 
Rex Table Top Conveyor Chains 
Rex Drop Forged Chains 

Rex Drag Chains 

Rex Cast Sprockets 

Baldwin-Rex Cut Tooth Sprockets 
Baldwin-Rex Flexible Coupling 

and a complete line of chain attachments. 


RO OR E TEC 


for lower 


If you're designing for lower costs, consider these points. 
Have you thoroughly explored the possibilities for cost 
reduction and improved performance offered by properly 
applied power transmission, timing, and conveying equip- 
ment? 

Perhaps you're using the same basic design... the same 
type equipment for these important functions that has been 
used for years. 

Maybe it's still the best, but you owe it to yourself and 
your customer to be sure that the product you use is the 
lowest in cost, consistent with quality and performance. 

For example, your design may be overchained. A lighter 
chain may do the job just as well with important savings 
to you and the customer. A cast chain instead of a steel 
chain again may do the job as well at lower cost. 

Conversely, your design may be underchained and 
liable to premature breakdown, resulting in far greater 
overall cost to you and your customer. 

Perhaps you are using other methods of transmitting 
power or timing operations and a chain drive can effect 
substantial savings in space, costs and weight. 


|l:12»Q CHAIN BELT COMPANY 
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HERE 


costs? 


There is no one best or stock answer to the problem 
of transmitting power, timing operations or conveying 
materials. That is why we at Chain Belt Company feel that 
we can be of practical assistance to you in designing for 
lower cost. Because we manufacture a complete line of 
chains, both cast and steel, we can help you select the chain 
that is exactly right for your machines. | CHAIN BELT 
If the operating conditions are such that a cast chain DISTRICT OFFICES 
is indicated, we have the exact chain that will best fit the 
need. Where speeds and horsepower requirements de- Adeste Midisnd 
mand a finished steel roller chain, again our complete Birminghom Mbecubes 
line contains the answer. Boston Minneapolis 
Our Field Engineers plus our Plant Engineers are well — — 
equipped to work with you in the selection and applica- e — 
tion of Rex and Baldwin-Rex Chains for your designs. In v— — 
many instances they have been able to help effect sub- — — 


. . . : Dall Richmond 
stantial savings and increase machine efficiency through — e" 
i Detroit Sal! Lake City 


Houston $t. Lovis 


the flexibility of our complete line and their years of prac- 

tical experience. Call or write the Chain Belt Company 

Field Office near you or write direct to Chain Belt Com- 7 PEES w— 

pany, 1715 West Bruce Street, Milwaukee 4, Wis. ; — pup 
Kansas City Springfleld 
Los Angeles Tulsa 


Lovis ville Worcester 


Here is a composite view of 
Chain Belt Company's manu- 
facturing facilities. From these 
plants comes a line of chains 
unsurpassed for completeness 
+ + + chains that have been 
serving industry everywhere 
for over 50 years. 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Massachusetts 


REX CHAIN & TRANSMISSION DIVISION 
Milwaukee 4, Wisconsin 
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They can't stand. 


Spats before thei 


No, the people in our Quality Control Group can’t On more complex items—such as flanged bearings— 
stand even one spot before their eyes, when it comes an even greater number of tests is necessary. 


to okaying a bearing, because they are passing on i : 
ying ig : E 8 These manufacturing controls pay off for you! They 


are your assurance of high quality and exact adher- 
ence to your specifications. You get maximum per- 
In the case of the plain copper-lead main bearing formance when you use Federal-Mogul silent sleeve 
shown above, this okay must be given 87 times. bearings. Consult our engineers on your requirements, 


w 9 


HIGH SPEED, high tempera- SPEED & LOAD bearings HEAVY LOAD for big Die- BRONZE PARTS in many 
ture, automotive type bear- for pumps, compressors, in- sels, power plants, etc.— shopes, sizes; thrust washers 
ings available in many dustrial electric motors and bearings up to 27%” O.D., bushings; for many types of 
combinations. similar uses. steel and bronze back. applications. 


one of the most precise parts that goes into an engine 
assembly. 


1899 » Fifty Years of Continuous Bearing Experience e 1949 


FEDERAL: MOGUL 


11043 SHOEMAKER, DETROIT 13, MICH. 
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JA HELPS YOUR 


Roebling 
Oil -Tempered 
Spring Wire 


YOU CAN GET IT NOW! 


YOULL CUT DOWN machit 
pages and minimize rejects 


Roebling Oil-Tempered S 


p TL ig Oil-Tempered Spring Wire 

vith s available now. Roebling 

pri g Wire the large st wir 
making 


This wire is a quality product 
m making the 


j 
a vel 


has 
e mills in the 
Every country tor wires 
Fre finished 
product, every manufacturing phase is 
Roebling’s 


specialty 


inch is identical in g steel to the 


Tauge and fin sh 
uniformly up to snuff in me hanical 


metallurgical properties performed it 


WRITE OR CILL THE ROEBLING 


ROEBLING OFFICE 


FIELD WAN AT YOU 
VD WAREHOUSE 


R NEAREST 


Atlanta, 934 Avon Ave. * Boston s ers 
St. Clair Ave., N. EF. * Denver, th St. ® Houston, ¢ 
S. Alameda St. ® New York, * Philadelphia, 
Ave. $ Portland, Ore., NOW th Ave 


* (hicago evelt Rd. * (1 
tivd. * Los 
th St. ® Pittsburgh 


th St. ®* Seattle, 99 


9 Rector St 


* San Francisco, 


1 
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Modern « quipmer 
the 


ind tec hniques 


const 


assure 
h is earned 
Ct nfide net 


Your Roebling 


help « 


int dependability that 


Roebling a century of 


Field Man will gladly 


the 
flat r sh ped tor 


u choosc hye st wire round 
utmost efficiency 
ind ec 
Roe bling s Sons Company 


l 
New Jersey. 


nomv in vour products. John A 


Trenton 2 


A CENTURY OF CONFIDENCE x 
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Qua dia E RT M 


in the Machines You Design and Build 






MODEL 6-HDW-7-3 
(non-reset) 
Double Worm Gear for 
higher speeds up to 2000 

revolutions per minute. 


MODEL 5-SD-7-3 
(non-reset) 
Spur Gear End Drive for 


all light-duty retary ap- 
plications. 


Before Each Machine Leaves Your Plant 


BE SURE IT CAN COUNT 


Built-in Productimeters become a sales feature 
that appeals to plant engineers . . . they want 
the exact production control provided by Pro- 
ductimeters to maintain profitable operations 
under today's increased cost . . . they want the 
clear-cut machine settings provided by Producti- 
meters for all set-up and other measuring func- 
tions — without the need for computation or 
interpolation. 

There's a Productimeter for practically every in- 
dustrial need—over 300 models to choose from. 





RESE 
—À. 


TAry AUNTER 


PPlication 


Send for Catalog No. 100. 


DURANT MANUFACTURING COMPANY 


1938 N. Buffum Street 138 Orange Street 
Milwaukee 1, Wisconsin Providence 3, R. I. 


Representatives in Principal Cities 


PRODUCTIMETERS 


SINCE 1879 [ 
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TRACING CLOTH 
THAT DEFIES TIME 


€ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 


repe. IMPERIAL 
you ike a duller surface, for clear, 
ing Com. geod tor nt cs wei TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





UNIVERSAL JOINTS 


SAVE WEIGHT - SPACE - COST 


Short stubby jaws allow tke Atlas to be used in 





applications where space is limited or where 
light weight is escential. Bearing loads held to 
absolute minimum by large bcarings OF EQUAL 
SIZE located at maximum d'stance from center of 


joint. For full details write Dept. B 







Makers of Atlas ond 
Vulcan Universal Joints 


THE GRAY & PRIOR MACHINE CO., HARTFORD 5, CONN. 


"D Los Angeles, S TTE 


n TER 
jttle, Ooklond, Spokane 
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THINK OF IT...22.4% SAVING 


5 Parts Eliminated 
with 
Linear ^0" Rings « 








FORMER COSTS 





PRESENT COSTS 
S-671 $3.92 Piston Head Cover S-671.D $3.92 Piston Head Cover 
$-673 1.05 Piston S-673-D 2.00 Piston 
S-674 22 Piston Cup GS-674 16 “0” Ring 
S-675 1.29 Cup Retainer S-677-D 2.29 Bonnet 
S-677 2.29 Bonnet $-699 (2 18 "0" Rings 
S-678 1.77 Bonnet Nut Assembly 7.30 
S-678X (? 15 Stem Packings 
S-679 (? 1.92 Stem Packing Nuts 
Assembly 7.80 





ES 
$20.42 Total — Former Costs $15.85 Total— Present Costs 


(The above figures include estimated costs of all overhead.) 


SAVING PER VALVE—*4.57 







e M hd n 
INU- —13 
vdd L7 


NEW DESIGN 


Dauer DESIGNS reduce assembly time— 
cut production costs— are more efficient in 
operation. LINEAR is proud of this application 
by the Hale Fire Pump Company, where the 
use of LiNEAR "O" rings* cut production 
costs as much as 22.4*;. 

A study of the two schematics will show 
how the use of LINEAR “O” rings replaced 
eleven parts in the former design with six 
parts in the new design. 

Itemized at left are the packing costs— 
note the great savings effected by using 
LINEAR “‘O” rings. 

Precision moulded to extremely close tol- 
erances from natural or synthetic rubber, 
LINEAR “O” rings are fluid and gas tight 
against a wide range of temperatures and 
pressures. 

LINEAR “‘O”’ rings are available in standard 
sizes from !," to 15!5" ID and in special 
sizes as required. And LINEAR engineering 
experience is at your disposal on tough prob- 
lems. Send full details and copies of your 
blue prints. 


"PERFECTLY ENGINEERED PACKINGS" 


*The use of “O” rings in certain packing structures is covered by 
Christensen Pat No. 2,180 795 under which we have paid the royalty 
tor the installation of our rings in these structures so that the royalty 


is included in the purchase price of the “O” ring 
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IT PAYS TO MAKE “ONE MANUFACTURER” 


RESPONSIBLE FOR ALL YOUR GEARS AND SPEED REDUCERS 


iN 
b UA TUE ^V TRO 
We design and manufacture ‘‘every type and y 
size’’ of Gear and Speed Reducer . . . This fact 
is important because: (1) It assures the pur- 
chaser of our “unbiased” recommendations; 
Herringbone Reducer 


(2) Permits ordering from ‘‘one source" of supply; Spiral-Bevel Reducer m 2 
(3) Enables the purchaser to place the respon- 
sibility for the operation of their Gears and 
Speed Reducers upon the shoulders of ‘‘one 
manufacturer.” 


Your inquiries are invited for information on 
any type of Gear or Gear Driven Product which 
includes the widely used “Limitorque” 

| Motor-Operated Valve Control. Planetary Reducer 


a 


me 


GA 
s aV 5 PE 


Send for catalog on any product, and please use 


Vertical Worm Reducer h : 
your Business Letterhead when requesting same. 


dissa 


"AirKooled" Worm Reducer 


Worm Reducer 


Yo 
Z 
Limitorque Valve Operator Ss Za 


Continuous Tooth Herringbones Worm Gears up to 150” Spur Gears up to 150° 
wp to 60° diameter. Separated — — to diameter. Larger Gears in 
Tooth Gears up to 150” diameter bolted sections 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * qne 
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FAWICK-EQUIPPED MACHINES 


Fawick Air-Ring 
Clutch or Brake 
Type E 


Time-wasting clutch adjustment down time is practically 
eliminated on Fawick-equipped machines. The moving 
parts of this Fawick Clutch—the rubber-and-fabric pneu- 
matic tube and the friction shoe assemblies—adjust auto- 
matically and compensate for wear. 

The smooth engagement action of this Fawick Clutch 
eliminates sudden shock loads which damage machinery. 
Controlled torque starting can be obtained with a simple 
modulating air valve. This type Fawick Clutch is ideally 


suited to continuous slip applications. 


For specific recommendations for your 
machines, write to our Engineering De- 
partment today. Address Dept. PE. 


ENGAGED POSIT! 


Expanding under force of compressed air, 
the rubber-and-fobric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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30 Fawick Airflex Elements used on Block 
Oscillating Strip Steel Winder by C. L. Gougler 
Machine Co., Kent, Ohio. 


Fawick Air-Ring Brake and Fawick Airflex 
Clutch on Canton 22A Shears by Hill Acme 
Co., Cleveland, Ohio. 


3 Fawick Airflex Elements on Rowe Beam 
Travel Winch with Halibut Surdie and Brailing 
Attachment by Rowe Machine Works, Seattle, 
Washington. 


Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 


DISENGAGED POSITION 





fetta 


POWER DRIVEN 


on the job for 


NATIONAL 
ELECTRIC | 


4 Pittsburgh “power-driven” brush in operation at the Ambridge plant of the National 


Electric Products € orporation Removing burrs, this special brush is on the job every day 


@ Like many other leading industries, thoroughly clean the metal. And it had to 
National Electric put their brushing prob- be rugged enough to withstand heavy op- 
lems before Pittsburgh's skilled brush — eration at high speed. 
engineers. Then Pittsburgh went to work — & You, too, can always depend on Pitts- 
to design and build a special brush for this burgh to solve your brush problems. Its 
rough assignment. The brush had to be well-staffed crew of skilled engineers can 
stiff enough to remove burrs and scales. It solve your brush troubles quickly and 
had to be tough enough to penetrate and effectively 


There’s a Pittsburgh Brush for Every Industrial Use! 


€ GLASS € RUBBER 
@ STEEL @ PAPER 
@ PLASTICS @ TIRE and RETREADING 


@ AUTOMOBILE @ SHOE MANUFACTURING 
and REPAIRING 


In the complete Pittsburgh line are brushes of all types, including “Perfect Balance“ sections, wheels 
and assemblies. Consult the Pittsburgh engineering representative. He will gladly work with you in 
developing any type of power-driven brushes to meet your particular finishing specifications. Write or 
phone Pittsburgh Plate Glass Company, 3221 Frederick Avenue, Baltimore—29, Md 


Ömer flees BRUSHES 


BRUSHES - PAINT - GLASS - CHEMICALS - PLASTICS 
PITTSBURGH PLATE GLASS COMPANY 
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Plastics where plastics belong Synthane pump bearings used in this Allis-Chalmers vertical 
mixed flow pump illustrate an interesting application of 

Synthane requiring stability of dimensions within close tol- 
for dimensional stability erances under conditions of severe exposure to wear and water 


. wear resistance Other interesting applications for Synthane result from its 


many additional properties in combination —a few of which 


. and strength 


are high dielectric strength, good structural strength, light 


weight, low moisture absorption, and corrosion resistance 


Ja 


ri 


-— 


In the Allis-Chalmers pump shown above Synthane was 
selected as standard bearing material in all units pumping 
clear water. Tests indicated that Synthane did not swell ex 
cessively when constantly immersed in water. In these instal 
lations water is the only lubricant 
These few of Synthane's many desirable qualities may sug- 
gest its use in your products or process. If so, why not let us 
help with design, material, or fabricated parts. Write today 


for the Synthane Plastics Catalog. Synthane Corporation, 


3 River Road, Oaks, Pennsylvania. 


SYNTHANE where Synthane belongs 
S 


DESIGN e MATERIALS * FABRICATION e SHEETS è RODS e TUBES 
FABRICATED PARTS * MOLDED-MACERATED * MOLDED-LAMINATED 








Question: 


What 3 points | 
have these 


7 JOBS 


in common? 


ANSWER 
1. All of them have an unusual combination of requirements 
^. All of them are made from Synthane laminated plastics 


3. All of them are machined from Synthane tubes or rods 


QUESTION: What properties in combination 

ANSWER 
Properties such as structural strength; light weight; toughness 
moisture and corrosion resistance; dimensional stability; hard 
ness; abrasion resistance; low coefficient of expansion; and de- 
sirable characteristics for electrical applications, as low power 
factor, high dielectric strength, low dielectric constant 

QUESTION Is Synthane easy to machine 

ANSWER 


Synthane tubes and rods are easily and quickly machined by 





standard shop equipment, including saws, drills, lathes, millers 
punch presses, and automatic screw machines 

QUESTION: Does Synthane produce finishe parts 

ANSWER 
Synthane produces rods and tubes, helps you design for use 
of plastics, and delivers top quality finished parts. Send for 
the Tubing Folder today 


| SYNTHANE CORPORATION, 3 RIVER ROAD 


| Oaks, Pennsylvania 
| Please send me the Synthane Tubing Folder by return mail 
| Name 
| Tit 
| : 
( St 











Synthane produces a wide variety of shapes. For ex- 
ample: a—round tubes or rods, b—square or irregular 
tubes or rods, c—oval tubes or rods, d—angles or chan- 
nels, e—irregular bore or insert. 





O6 BL c LL1 06 


o Qm eins Das eno Gen Vesnum dun) 


Standard round tubing is always a little more eco- 
nomical to use, but if your needs call for an irregular 
shaped section, it will pay you to inquire about Synthane's 
diversified line of rods and tubes. 


Specifications: 


Diameters: Rod — Ye" to 4" O.D. 

Tubing — Ve" to 22" I.D., O.D. to specifications 

(Molded tubing to 4" O.D. only.) i 
Lengths: 18" to 36", longer on order ! 
Colors Natural (Tan) or black i 
Finishes: Ground, buffed or varnished 


For diameter or wall thickness tolerances, standards of 
quality for tensile and compressive strength, dielectric 
strength, density, percent of moisture absorption, power 
factor, and dielectric constant, write for descriptive 
Tubing Folder. 





SYNTHANE CORPORATION OAKS e PENNSYLVANIA 


Representatives in ALL Principol Cities 








NO OTHER MOTORS CAN MATCH 
Tuis STAMINA STORY 


How ELECTRO DYNAMIC 
met a tough 


challenge with 
superior WINDINGS 


Fifty years ago, when the Electric Boat Company se? 
out to be the world's largest builder of submarines, it 
determined also to produce the world's toughest electric 
motors (because motor failure on a submarine could 
mean death to the entire crew). Therefore, in 1899, 
Electric Boat acquired the Electro Dynamic Company 
to develop and build these extra-reliable motors. 

The tremendous increase in the cruising range of the 
submarine, from a few hundred to many thousands of 
miles, presented a terrific challenge to its electric 
motors. As a result, Electro Dynamic windings—"the 
heart of the motor’—had to be toughened beyond any- 
thing previously conceived, to withstand additional 





DRIP-PROOF MOTORS 


For use under ordinary conditions not 
requiring protection from splashing 
liquids or dirt-laden atmosphere. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 





TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exceptionally dirty 
atmospheres, particularly when 


metallic dust is present. 


Industry is learning what marine engineers have known since 1880 


TOTALLY ENCLOSED 
(Fan Cooled) 


For use in dirt-laden atmospheres, especially where the 
installation requires a motor of compact dimensions. 


gruelling months of sustained performance. So well did 
Electro Dynamic meet this challenge that, in addition 
to submarines, its stout-hearted motors have been in- 
stalled on over 50% of all American merchant ships 
built since the war. 

That is the story behind the new ELECTRO 
DYNAMIC industrial motors. Today, the same E.D. 
craftsmen that achieved greater stamina in marine 
motors are putting extra care and superior materials 
into the Electro Dynamic industrial line. Never before 
have motors of such high quality been offered at com- 
petitive prices! Write for illustrated literature today. 


j 





SPLASH PROOF 


For installation where the motor 
is subjected to splashing liquids or 
hosing down for cleaning. 


ELECTRO 
DYNAMIC 







ELECTRO DYNAMIC * Division of the Electric Boat Company * Bayonne, N. J. 
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EM Typical of many Wyman-Gordon developments is this complicated mag- 


fighting planes. 


n 
r“ Modern transportation on the ground and in the air requires the maximum 
| use of forgings. For greatest strength with minimum weight and uniformity 
of quality no other method of forming metal competes with the forging 


/ process. 


Are you taking full advantage of the constantly growing range of forgings? 
| Wyman-Gordon forgings all the way from five up to one thousand pounds. 


M Standard of the Industry for More Than Sixty Years. 


WYMAN-60RDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS : DETROIT, MICHIGAN 








MU nesium forging used in the wing structure of one of Uncle Sam's latest | 
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/ 1897 —America's first cars, hand-built 1915 -Howell “Red Band” Motors 3 1935 -This combination brush and 
and expensive, looked like this. Big arrived. The electrical horsepower age spray was one of many early car- 
questions of the day were—will it run? can was already under way. Automobiles, as washing devices. It wasn't until 1945 that 
I ever afford to buy one? Little thought well as other goods and services, were soon modern assembly line methods began to 
was given to washing a car to be better, cheaper be applied to the washing of cars 

— 
EIS 
f | f 

| d 





4 Today—Automatic car 

washers, like this, equipped 
with nine totally enclosed Howell 
Motors, turn out a glistening, 
clean car in a jiffy! Back-break- 
ing labor is gone, valuable time 
is saved—all so that more peo- 
ple can enjoy better living at 
less cost 


Working in a shower of water is 
a tough job for electric motors. 
Jut, here again, Howell Motors 
have made good. These rugged, 
industrial type motors are an 
important source of power not 
only for car washing but also 
for fans, pumps, conveyors, 
dairy machines, and all other 
important industrial jobs 


Are you using Howell Motors? 
Try them! 


Free enterprise encourages mass production, supplies more jobs — provides more goods for more people at less cost. 


Howell totally enclosed motor built for 
operation in high humidity atmosphere 


Remember, there's a Howell Motor 
for every industrial job. S 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Manufacturers of Quality Industrial Type Motors Since 1915 
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F 
INE TUBINIG FINISH 


C... Te 
\ osts jantenna beaut 
| y 


E a 
z X3 


PROBLEM: The L. S. Brach Mig. Co: required 
small, precision-made tubing for automobile 
antennas. 


Specifications in 


e marks and other 
ow good chrome 


be perfectly straight. 


e True concentricity for telescopic 
operation. 


SOLUTION: Precision © 
alloy tubing that woul 
requirements 
strength an 


straightness, an 
at me 's specifications within 
extremely close tolerances. 


RESULT: All tubing surfaces were exceptionally 
smooth and easily ook a lustrous chrome finish. 
Final antennas operated without fault and pro- 
vided an attractive appearance in keeping wit 
the automobile $ luxurious style. 

If you have 8 problem that can be solved by 
the use of small, n tubing, Vo OD. 
to 0.010" OD., cont cision for Nth degree 

pe, allo 


accuracy in size, $ 


9 
824-26 TERRACE 


H 


HIA 28, PA. 
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Protecting the Precision 
in Precision Machinery 


The pumps, proper functioning of the 
control valves, and pistons in the hy- 
draulic system controlling the automatic 
cycling and operation of this Heald 
Machine Company Centerless Grinder 
and other Heald precision machines, are 
protected by Cuno MICRO-KLEAN 
Filters to assure maintaining closest tol- 
Lu erances. 


Guaranteed fluid conditioning ... double cartridge life 





Wide Range of Applications 
Cuno MICRO-KLEAN filters come in 


varying densities . . . capacities from a 
few to more than 800 gpm . . . connec- 
tions from ¥% in. IPS to 6 in. flanged . . . 
single or multiple cartridges to handle 
full flow. MICRO-KLEAN cartridges 
fit other makes; special lengths available 
for built-in installations. 





Positive Cleaning ...Greater 
Capacity 

Cuno is the only manufacturer of re- € Your nearby Cuno engineering rep- 
resentative, handling the broadest 
line of fluid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on years of experience with engi- 
neering filtration systems. 


placeable-cartridge filters guaranteeing 
to remove all solids larger than specified, 
plus a large proportion down to | micron. 
MICRO-KLEAN exclusive “graded- 
density-in-depth” permits smaller par- 
ticles to penetrate to varying depths. 
‘ eliminates surface loading. doubles dirt 
holding capacity. Resinous impregnation 
and polymerization prevents channeling, 
rupturing, shrinking and distortion. 


Send Coupon 
FOR FREE INFORMATION ON CUNO CLEANING 


— 





q——— ———————— ee — 
i l Cuno Engineering Corporation I 
1 l 301 S. Vine St., Meriden, Conn. l 
Please send information on Cuno Filter. 
l D.o cccccccccococoscccoecoossceotseooscocoosoote l 
l l 
: DINER wcctccesccccdocccasseenceseseciceneseuacens 
å «26 ofo e 
Huid C ondilioning i : 
I a dAllblb. v esen seo keetorrhd RES REÁAéEnOdUERADOS i 
Removes More Sizes of Solids from More Types of Fluids | PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 4 
MICRONIC * DISC-TYPE * WIRE-WOUND Lee eee ewe oe a> a» a» as ao a> an a> ca an aD — 
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THE NEWEST ENGINEERING... 
BASED ON THE OLDEST MATERIALS 


Seldom can any material surpass Carbon 
and Graphite for practical, economical 
solutions to a wide range of mechani- 
cal, electrical and chemical problems 
involving friction, temperature, corro- 
sion, shaft sealing, arcing and similar 
factors. For more than a quarter of a 
century, Stackpole engineering has spe- 
cialized in adapting these oldest, most 


basic of all materials to one new engi- 


STACKPOLE CARBON COMPANY « 


BATTERY CARBONS «+ BEARING MATERIALS » 
AND GRAPHITE CONTACTS » 
ING DIES * DASH POT PLUNGERS « 
RECTIFIER ANODES « 
ING TIPS » 


METAL GRAPHITE CONTACTS « 
SEAL RINGS (FOR GAS OR LIQUID) » 


BRAZING FURNACE BOATS « 
CARBON PILES (VOLTAGE REGULATOR DISCS) « 
ELECTRIC FURNACE HEATING ELEMENTS » 
POWER TUBE ANODES «+ 
SPECIAL MOLDS AND DIES » 
PASTEURIZATION ELECTRODES 


neering problem after another—and with 


outstanding success. 


LET THIS BOOKLET HELP YOU! 


Write for your copy of the new Stackpole Carbon 
Besides 


describing hundreds of items regularly produced, 


Graphite Catalog and Data Book 40 
it contains interesting evidence of the amazing ver 
satility of Carbon and Graphite in modern design 

and of the unique Stackpole facilities for producing 


exactly what is required for a specific application 


ST. MARYS, PA. 


CARBON GRAPHITE SPECIALTIES 


BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT » 
CHEMICAL CARBONS «+ CLUTCH RINGS « 
FRICTION SEGMENTS » GLASS MOLDS + MERCURY ARC 

RAIL BONDING MOLDS «+ RESISTANCE WELDING AND BRAZ- 
TROLLEY AND PANTOGRAPH SHOES + WATER HEATER AND 

* WELDING CARBONS, ETC. e ELECTROLYTIC ANODES 


CARBON 
CONTINUOUS CAST. 
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) reves AND RESILIENT AT SUB-ZERO TEMPERATURES 





) DIMENSIONALLY STABLE UNDER TROPICAL CONDITIONS 

) PRECISION ANCHORAGE FOR INSERTS 

l. P SUPERIOR ELECTRICAL PROPERTIES # 
PEASE OF FABRICATION J 


p COLORABILITY 


Ethyl Cellulose can Han 












Here's a new twist in screwdrivers—a design that 


prevents fumbling for that elusive slot in the screw head, 


1 and holds the blade securely in the slot once it is engaged. on 
Only the end sections of the handle are p——— "aa " — 
fastened to the metal blade. The center section AA "- | | 
rides free. This permits the operator to exert o ONA | 
continuous pressure against the screw with one y aia | | J 
hand, while using the other hand to turn Een M s — 


Designed to be molded with tough ethyl cellulose, this 


Suggested design for screwdriver 









three-piece handle provides firm, precision anchorage with three-piece mali 


of the blade insert, and unrivalled dimensional stability housing, by Carl Sundberg 
Sundberg & Ferar, Detroit, Mich 

over temperatures ranging from sub-zero to tropical. 

Our technical staff invites your inquiries on this and 


other product improvements. 


HERCULES POWDER COMPANY 904 Market St., Wilmington 99, Del. 








Propuct ENGINEERING unr, 1949 


the Custom Molder 





the problem: Produce a tape dis- 
penser that will hold a 10-yard roll of tape, 
12 inches wide. It must keep the tape clean 
and sanitary yet be easily accessible for 
hospital and first aid station use. This dis- 
penser must be of top quality yet low in cost. 





Dispenser cover is ribbed te 





\ The weight of the 
A STYRON cover is se 
\ \ designed to keep it in 
\ 4 \ perfect balance — 
\ either open or closed. 
= iM becouse it's easy to clean. \ \ 
| j' — Will net 
Y aS a e Á S 
Ends ef best wr 1285 M — ,—7—— 7 X 
thickness for additional —— AV 


strength where needed mest. 


Curity Tope Dispenser Molded by 
Chicogo Molded Products Corporation 


The custom molder is skilled in solving difficult fabrication problems in 
plastics. To serve you in this regard, he maintains extensive design and 
engineering facilities, staffed by kaebas with long experience in engi- 


neering plasties into finished products. These men have an intimate knowl- D O VV 

edge of the properties and performance of various plastic materials. " 

The Dow Chemical Company works with Custom Molders to help them 

utilize Dow Plastics to the best advantage in your products. Let us put vou 

in touch with qualified Custom Molders, who can solve your problem. 
PLASTICS DIVISION—T-3 


THE DOW CHEMICAL COMPANY * MIDLAND, MICHIGAN 


New York * Boston * Philadelphia + Washington + Cleveland + Detroit + Chicago + St. Lovis + Houston 
San Francisco + Los Angeles + Seattle 
Dow Chemital ọf Canada, Limited, Toronto, Canade 
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1. Magnifying Time—a 
look at the means of slow 
ing fast motion by taking 
movies at 1,000 to 3.000 
pictures a second. Shows 
typical set-ups and exam- 
ples of high speed pho- 
tography. (Free) 


any 
vat 


anny 108 





5. Radiography in Modern 
Industry — explains the 
generation of x-ravs, the- 
orv of their use; gives 
tables and graphs on film 
sensitivity; discusses use 
of screens and diaphragms. 
Section on tracking down 
troubles. ( Price $3) 





9. Kodak Linagraph Films 
and Papers — plots the rel 
ative speeds of seven pa- 
pers and four films used 
for trace recording in in- 
struments. Gives their 
photographic and phy sical 
properties, also spoolings 
and sizes. ( Free) 


emo 
^n 


1 
| 


11. Metailography in Color 
shows how the study of 
metals is enhanced by col 


or photomicrograplhiy. Dis 


cusses selection of illumi 
nation quality, color com 
pensation, and exposure 


Color illustrations. ( Free 





2. Kodagraph Papers — The 
Big New Plus — tells you how 
you can mak« lasting copies 
of opaque and translucent 
documents and drawings in 
direct process or blueprint 
machine—with improved con- 


3. Photomicrography—a com- 
prehensive study of the use 
of still and motion photog- 
raphy with the microscope. It 
discusses optics, light sources, 
filters, exposure, color photo- 
micrography, materials, and 


trast and clarity. (Free processing. ( Price $2) 





6. Kodak Materials and Ac- 7. Photographic Plates for 
cessories for Industrial Radi- Scientific and Technical Use 
ography -a description of —an authoritative summary 
Kodak’s different types of of sensitometry and the H& D 
X-ray films for different con- curve, together with a work- 
ditions, together with screens, ing guide to the many factors 
that affect the use of the pho- 


tographic emulsion as a scien- 
ment. (Free) tific tool. (Free) 


film holders, processing chem- 
icals, and darkroom equip- 


A gold mine of information — 
how photography helps industry 


@ These are some of the Kodak books which tell how indus- 
try can profitably use radiography, photomicrography, 
spectrography, high speed movies, microfilming, sa 
reproduction, and the many other phases of Functional 


Photography. 


Functional Photography cdvonces business and industrial t 





Rochester 4, N. Y. 





EASTMAN KODAK COMPANY 





4. Kodagraph Micro-File 
Equipment for Business 
and Industry —the salient 
facts about the machines, 
accessory equipment, and 
film in this new Kodak 
line, with ideas for indus- 
trial applications. (Free) 


8. Materials for Spectrum 
Analysis gives curves of 
exposure and develop- 





ment; discusses spectral 
sensitivity, with pages of 
valuable data on photo- 
graphic media for use in 
spectrography from ultra- 
violet to infrared. ( Free) 


10. Kodak Recording Ma- 
terials—a study of their 
properties and a listing of 
the kinds available for the 
many types of recording 
with galvanometers and 
cathode ray tubes. In- 
cludes valuable data on 
processing ( Free) 





Gentlemen: Please send me the following books vou advertised 
O1 02 03,93 04 O5,$3* 
06 07 O08 O9 O10 


L] 12, $1* 





Name 3 
12. Wratten Light Filters—a 
description of filters and their Address 





care—44 pages ot spec tropho- 
tometric curves—15 pages of 


City 








tables showing the percent- 
ige transmission of Kodak 
Wratten Filters. An essential 
for all using scientific pho- 
tography. ( Price $1 ) 


Zone 


State 


“Kodak” is a trade-mark 


*Remittance by check or money order 
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EASY-FLO family of low-temperature silver 
brazing alloys—the alloys that make metal joints 
so strong, the parent metals will give before the 
joints. That's one of the reasons why EASY-FLO 
brazing is so widely used all through industry on 
jobs like the crankshaft shown, where strength is 
a "must". Another big reason is that, in addition 
to providing great strength, EASY-FLO brazing 
makes possible unusually fast, low-cost produc- 
tion. 


* 

* 
It's a ring of EASY-FLO 45 wire—one of the 1 
* 
$ 


This small gas engine crankshaft 
was formerly machined from a 
single forging. NOW, as shown, 
two simplified parts are assem- 
bled with an EASY-FLO 45 wire 
ring preplaced at the joint and 
brazed by induction heat in 25 
seconds. The manufacturer, Erie 
Engine Mfg. Co., Erie, Pa. says 
it’s better than the forged shaft- 


and costs less to make. 


The experience of thousands of manufacturers says that it can. Why not 
find out—especially when it’s so easy to get the answer. Just ask to have 
a field engineer call—and we'll send one promptly with no obligation to 


you. BULLETINS 12-A and 15 give basic facts about EASY-FLO 


and its uses. Write for copies today. 





COCON 


HANDY & HARMAN 





82 FULTON STREET NEW YORK 7, N. Y. 
Bridgeport, Conn. + Chicago, lil. + Los Angeles, Cal. + Providence, R. I. + Toronto, Canada 
Agents in Principal Cities 
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NEW MANUAL 


-* 
-— 
d 
p 
- 
— 


contains Tatest information on 


7 


/' FiBERGLAS 


GLASS-BASE FOR 


, ELECTRICAL | 
‘INSULATING MATERIALS / 


S, X 


"uod (TM ` n pe 
The new Iig-page Fiberglas Glass-base Elee- pif 

— n4 d : - 
trical Insulating Materials" manualisht Off 


the press. Contains performance charts, graphs, 







a nn 


photographs and descriptive material on the 
complete line, including: Tape, Varnished 
Cloth, Saturated Sleeving and Varnished 
Tubing, Yarn, Cord, Braided Sleeving, Cloth, 
Laminates, Mica Combinations and Wire and 
Cable Insulations 

Features selection factors—suggested uses— 
and other pertinent information that will help 
you determine the best Fiberglas-base material 


for a specific job. Lists the manufacturers of 


these insulating materials and tells you where i 
you can buy them in your locality. Z i 
j —WRITE AY for your copy. 
If you manufacture, design, use, repair or 


Address: Owens-Corning Fiberglas ration, Textile 
sell electrical equipment vou need this new Products Division, Dept. 807, 16 E. 56th St., New York 
manual. 22, New York, or call one of the Owens-Corning Fiber- 


glas Corporation Sales Offices, located in 27 leading cities. 





OWENS-CORNING 


IBERGLAS ELECTRICAL 


rie INSULATING 
MATERIALS 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers. 
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450 H.P. main gear box of 
approximately 12 to 1 reduction 
for the Sikorsky S-51 Helicopter. 


Fabricated in its entirety by 
IGW's skilled craftsmen 





GEARS CA H 


PREC 58 MACH! E 


INDIANA GEAR WORKS » INDIANAPOLIS 7, IND. 
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FOR COOLANTS, 
AIR-CONDITIONING, 
REFRIGERATION 


Brady 
Pumps 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 


one-piece shaft. 





Special pumps designed, engineered and 
manufactured to meet your requirements. 


F. E. BRADY PRODUCTS, INC. 


18TH AT EBRIGHT g MUNCIE, INDIANA 





SPECIFY 
alliance motors 


for your — 
MEL wae - emu 4 ole shaded ole 
Iy 225 nan c ene 1/30 hp 
GNE, aw m "m = 1550 r.p.m " 
22 a 
t18— 772773 
SHS se eS 


Mass production for mass markets 

— that's why Alliance is the best source for 
low cost, small load motors. 

Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 

Low induced hum Flexible power range 
Low magnetic field Slower controlled speeds 
Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 

500 to 1550 rpm and from 1/100 h.p. up 

to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p 


$5) 





Typical Fan Motor Uses MODELA A 


Air Circulators 
Room Heoters 
Exhaust Fans 
Coolers 


6-pole shaded pole 
3 motor. Approx. 1/30 h.p 
500 to 1050 r.p.m. 





* MODELM 
Air Conditioners -— : s i 
1 2-pole shaded pole 
Unit Heaters motor full load h.p 
Hair Dryers 0021. Full load 280 
Controls r.p.m. 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY * ALLIANCE, OHIO 
i Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 
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The new material 
for 
Electrical Bar 
Contacts 


This new material consists of one or more strips of precious metal bonded to a base metal 
in the form of a ridge or bar. 


This new method of lamination provides these great advantages to many manvfacturers 
of relays, electrical controls, and switches. 


1. Greater hardness of precious metal tips, for longer contact life. 
2. Greater temper of base metal, for strength and wearing qualities. 


3. Intimate bond of precious to base metal, no build up of resistance, no chance 
for tip coming off. 


4. Economy, complete assemblies can be blanked in one operation from strip. 


We have standardized on a number of strip widths and thicknesses for both single, double, 
and double-double combinations for bar contacts. However, any electrical current require- 
ment can be met by varying the width and height of the precious metal strip. 


Your inquiries are cordially invited. 


PRODUC 


SHEETS + WIRE + TUBING + SOLDERS + FABRICATED PARTS AND ASSEMBLIES 


D. E. MAKEPEACE COMPANY 
MARA OFFICE AND PLANT + ATTLEBORO, MASS. 
New York Office, 30 Church Street Chicago Office, 55 East Washington Street 
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Interested in improving your products? Want your sales 
curve to keep you comfortably over the “break-even” 
point? Then take a look now at CMP's exclusive bright 
annealed 18-8 stainless and other chrome-nickel grades 
Thinsteel. The superior corrosion-resistance advantages it 
provides in combination with its unusual mirror finish — 
even in dead soft temper — are obvious. At once you can 
see its cost cutting help — quite an important saving alone 
in finishing and polishing costs. Arrange for delivery of 
sufficient sample material to give you a picture of its full 
money making potential. We'll give your inquiry immediate 
and interested attention. 


THINSTEEL 


i». , A N 
Cer MIT ll 
i ( 


THINSTEEI 


TZ 13 Gold Metal Products co. 


YOUNGSTOWN 1, 


NEW YORK è CHICAGO e DETROIT e ST. LOUIS e INDIANAPOLIS e LOS ANGELES 


PRODI CI 
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MODEL D-6 (1/100 H.P.) 

4-pole, shaded pole induction motor. 
Free Speed — 1735 R.P.M. Locked 
Rotor Torque—2?, in. oz.— H.P. (at 
1400 R.P. M. )— 1/100; Dimensions: 


imi square x 256” over bearing hous- 
2-pole, shaded pole induction include dual cooling 


motor. Free Speed— 3370 R.P.M. balanced rotor... 
Locked Rotor Torque—0.9 in. oz. lileeve bearings. 
—H.P. (at 2600 R.P.M.) —1/300; s 
Dimensions: 2” wide x 315” long x 
21” high. Features include accu- 
rately aligned motor shaft... oiless 
bearings... dynamically balanced 
rotor. 


MODEL C-5 (1/300 H.P.) 


Small Motors 
"Ec Ou PERFORMANCE 


Check the features and specifications of these GI Smooth 
Power motors and you'll quickly see that they are small in 
size only. From a design and construction standpoint, they 
offer the same dependable, trouble-free characteristics of 
motors many times their size and cost. 






Like all GI Smooth Power products—widely recognized 
and used throughout the radio-phonograph industry— 
each of these motors is extremely compact . . . light in 
weight . . . dynamically balanced for quiet, smooth perform- 
ance and long life. Design modifications are available 
ere quantity requirements justify production line chan 
Write, wire or phone today for blueprints 
and quantity price quotations. 


pr 


MODEL A-5 (1/250 H.P.) 
2-pole, shaded pole induction 
motor. Free Speed—3470 R.P.M. 
Locked Rotor Torque—1.2 in. oz. 
—H.P. (at 2800 R.P.M.)— 1/250; 
Dimensions: 2!," wide x 35,” 
long x 2!," high. Features include 
novel bearing construction which 
insures rigid and permanent align- 
ment of motor shaft...oiless bear- 
ings...dynamically balanced rotor. 


MODEL D-10 (1/70 H.P.) 

4-pole, shaded pole induction motor. Free Speed—1740 
R.P.M. Locked Rotor Torque—4*{ in. oz.—H.P. (at 
1500 R.P.M.) — 1/70; Dimensions: 3°,” square x 3!4 

over bearing housings. Features include scientifically 
designed air intake .. . dual cooling fans . .. dynamically 
balanced rotor . . . self-aligning oiless sleeve bearings. 









The GENERAL INDUSTRIES Co. 
DEPARTMENT E + ELYRIA, OHIO 
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of cold heading advantages? 


To meet a designer's exact specifications and 
produced with a marked saving of time, mate- 
rial and money. 


Cold heading evolution of a square-headed copper 
stud from a length of wire is illustrated in the draw- 
ing at the right. 


You Get These Advantages 


Note the large displacement of metal, an obvious 
saving. Close tolerances are held. Secondary opera- 
tions are at a minimum. Cold heading is a fast, mass 
production process. Cold working of copper in- 
creases its density and imparts extra strength. Tool 
expense is a minor item. 


Consult Scovill at the Design Stage 

Intricate and unusual shapes illustrate cold heading 

possibilities. Consider this method, when designing 

parts for special purposes, that can save you produc- 
tion time as well as providing a lower 


mmm initial cost of the parts themselves. 


«b Send for "A Guide to the Profitable 
Use of Cold Heading" for detailed de 
scription of the advantages and limita 
tions of this process 


Special Cold Headed Parts * Phillips’ Recessed Head Screws 
Clutch Recessed Heod Screws * Washer Screw Assemblies 
Sems) * Tapping Screws * Standard Machine Screws 


INDUSTRIAL 


WATERVILLE DIVISION _ 





Į 


Illustration enlarged to show detail 


Have you ever seen a better example 


ES 


OMNI teeta ned Ol 





New York, Chrysler Building + Detroit, 858 Maccabees Building, Woodward Ave. at Putnam © Chicago, 222 West Adams Street 
Los Angeles, 2627 South Soto Street - Cleveland, Terminal Tower Building + 


310 


San Francisco, 434 Brannan Street 
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ELECTROLYTIC TIN PLATE 


HOT-DIP TIN PLATE 


2 Pa: 
er as os 


d 


SPECIAL COA 
TE 
MANUFACTURING E 


Weirite quality is of two-way value to 
the user. Not only does it make your 
finished products better . . . it also 


E icall d fitably. C let 

nomically and profitably. Complete 

&or good end results, begin with MR 
8 Eng resulis, “gin wit E 


every step of manufacture, enable 
Weirton to turn out tin mill products 


enables you to produce them eco- 


of uniformly high quality. Any of 
these tin mill products can be supplied 
lacquered or enameled, if desired 


WEIRTON STEEL CO. 


WEIRTON, W. VAÀ., Sales Offices in Principal Cities 


dee td Division of NATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pa 
7 A 
E Gy 









because of: 


€ immediate Availability on Many Types 
and Sizes. 


€ Improved Engineering Features that 
Assure Long Life and Efficient 
Operation. 


e A Liberal Warranty. 


€ A Wide Variety of Types and 
Sizes. 


€ Nationwide Service Facilities 
with Replacement Motors and 
Parts — When You Need Them 
— Where You Need Them. 


Wem SN 
m» 

















Regardless of what your motor requirements may be, Wagner can furnish 
a standard motor to fit your needs. Twenty-nine branch offices, located in 
principal cities, are ready to assist you whenever you have a motor prob- 
lem. Write for Bulletin MU-185 for information on the complete line of 
Wagner Motors. 


Wagner Electric @rporation 


6406 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 
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Repulsion Start Induction 
Motor “% to IShp 


Open-type, Polyphase 
Squirrel Cage Motor '4 
to 400 hp 


Explosion-Proof Motor 4 to 
200 hp 


Totally-enclosed, Fan-cooled 
Motor 1% to 200 hp 


Consuit Wagner Engineers on all Electric Motor Problems 
ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES - AUTOMOTIVE BRAKE PRODUCTS 
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Gash 





WANT MORE INFORMATION 
on any of these fasteners? 


CHECK —and CLIP this strip. 









LAMSON LOCK NUTS: Feonom- 
ical, vibration- proof. Can be 
re-used repeatedly 









i q$ 


| TIME sm 


"1035" SET SCREWS: Cup point 
type, hardened, heat- treated 


FOR LIGHT-METAL FASTENING 







COTTER PINS: Steel, Brass. Alu- 


minum and Stainless Steel 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 
round, etc 


PHILLIPS AND CLUTCH HEAD: 


c 
^ B * 4 Machine Screws and Tapping 
PHILLIPS HEAD SCREWS . SEMS . 





with the famous patented 
recess that centers the 
driver automatically 
Powerdrivers may beused 
at high speeds without 
danger of slipping. With 


are pre-assembled lock - 
washer screws that speed 
assembly operations by 
eliminating an extra 
operation and time-wast 
ing fumbling. Washers 


SLOTTED HEAD 
o MACHINE SCREWS 
and nuts. The “old reli- 
able”, in its finest form! 
Lamson machine screw 
heads are uniformly con 


CLUTCH HEAD SCREWS 


require little end-pres- 
sure on the driver. No 
“back-ouc’ tendency! 
Driver bit sticks in screw 
recess when bit is turned 
to left — releases when 













centric, slotted deeply and 
accurately. A wide range 
of sizes available. 


stands high torque pres- 
sures because strain on 
screw i$ exerted deep in 
the head 


rotate but cannot come 
off. Available with many 
different types of washers 
and heads 


scr tigh ed d 
Pa ee MILLED STUDS: Concentric, 


accurate, ina full range of sizes 





Gasteners in STEEL, , BRONZE and é , i 


@ Inefficiency on assembly lines can often be traced to fastener 
troubles. Therefore it's important that fasteners be selected to do the job 
with a minimum of waste motion, fumbling and product damage. 


"BENT" BOLTS: Including U 
Bolts, Eye Bolts, Hook Bolts, etc. 


Lamson & Sessions makes a wide selection of fasteners especially engineered 
to perform hundreds of assembly jobs faster and therefore, at less cost. 


If you suspect that fastener inefficiency is slowing up your assembly 
y ) , WEATHER-TIGHT BOLTS: Elimi- 
line, tell us your problem and chances are we can suggest a remedy. 


nate counter-boring in wood 
assemblies 





THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Chicago * Birmingham 


PIPE PLUGS: Forged Steel, 


heat-treated 





d = b 
p di t e al MU t i d 
“One Dependable Source for All Fastener Needs” 





The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohio 






SEMS 
STOVE BASS 


ZAPPING SCRNSS 


PE T 


AES 
AUPE Cuv S 


NUTS 


WASHERS 
PIAA 


STUOS 
RIVETS 


PLUW BO0U'S 


VERMES. SEL IR LESS A72 NNN EE EOS 


E TA 
APPARATUS PORCELAIN COSTS MUG ULLOA 


IF apparatus porcelain costs have 
you stymied . . . on products either 
existing or planned .. . bring your 
problem to Locke. 


HERE, at your disposal, is one of 
the world's finest and largest Cera- 
mic Research Laboratories, staffed 
by experts whose porcelain "know- 
how" is backed by Locke's more 
than 55 years experience with 4// 
phases of porcelain design and 
manufacture. 


FREQUENTLY Locke, in combina- 
tion with your engineering depart- 
ment, can effect major cost reduc- 
tions in apparatus porcelain by 
re-designing a piece so that it lends 
itself to modern low-cost manu- 
facturing techniques. 


SO, if you've got a problem in 
porcelain . . . either of a design or 
manufacturing nature . . . simple 
or complex, try us. The recom- 
mendations of our Ceramic En- 
gineers may caable you to produce 
an existing piece for considerably 
less... or a new piece for much 
less than you expected to pay. 


CONSULT your local Locke repre- 
sentative, or write direct. Address 
Department AP. 


OCK 


le Se See iy a oe ee ae ee Ee 


BALTIMORE, MARYLAND 


HOW PROPER HOOD DESIGN 
REDUCES PORCELAIN COSTS 


Designs often specify deeply undercut 
hoods which require several costly 
manufacturing operations. Yet, in many 
cases, shallow hoods can be simply and 
inexpensively produced without jeop- 
ardizing mechanical or electrical per- 
formance. In most cases, Locke engi- 
neers recommend a minimum spacing 
between hoods of 3 to 4 times the 
undercut depth. 


Less costly hood design 


Perhaps such money-saving details can 
be incorporated in your designs. Why 
not call on us and find out 


/ 


Contain plenty of money-saving hints on 
the design and manufacture of apparatus 


porcelain. Write for your free copy —today. 


DESIGNING FOR 
LOWER COSTS 


available . . . 


The thorough, authoritative 
treatment of cost reduction 
in this issue's feature edi- 
torial article assures its long 
usefulness to men actively 
engaged in product-design. 


If you would like to provide 
the members of your engi- 
neering staff with personal 
copies for permanent refer- 
ence, a limited number of 
reprints are available, priced 
at 75 cents each. 


Requests for this 88-page re- 
print, "Designing for Lower 
Costs", should be addressed 
to our Reader Service De- 
partment. 


PRODUCT 
ENGINEERING 


McGraw-Hill Building 
New York 18, New York 
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Stretching steers is out of our line. But, in 
testing Sirvis’ tensile strength, steerhide 
is stretched until it breaks. Because Sirvis 
leather varies with tannage and treatments, 
each hide is given the break test to 
determine its suitability for varying 
applications. For example: a sample of 
steerhide being considered for 
transmission oil seals will be soaked in 

an “E. P.” lubricant. The break test will 
then indicate the effects of this type of 
oil upon tensile strength. If the 
percentage of breakdown is well within 
the limits established for Sirvis oil seal 
leathers, the hide is certified for use. 
Similar immersion and break tests are 
conducted to determine the action of 

hot oil, water, salt solutions, and the 
many other liquids with which Sirvis 
leather parts must come in contact. In 
each case, the break test indicates the 
limits within which a given piece of 

hide can be used. 

This is just one of the many 
laboratory-controlled tests to which 
Sirvis leathers are subjected .. . so that 
you may be assured of top quality in 
packings, boots, gaskets, diaphragms 
and other mechanical leather products. 
Because of extreme care in designing, 
excellence of materials, and constant 
checks in production, Sirvis mechanical 
leathers are outstanding in dependability. 


9 For detailed information about Sirvis products 
write for the free Chicago Rawhide catalog 









Conf 
A 
i j 
^ 
7 
5 
A 
f, 
9 
"A 
2 
P + 
OTHER 
C/R PRODUCTS 
Penrecr \ MECHANICAL LEATHER ^. Y / A / ^ d 
SIRVENE | 
gi | CHICAGO RAWHIDE MANUFACTURING COMPANY 
i A" 1299 Elston Ave., Chicago 22, Illinois New York + Philadelphia * Detroit * San Francisco * Cleveland * Boston 


Pittsburgh * Los Angeles * Cincinnati * Minneapolis * Syracuse + Peoria 
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YOU GET A 


-with a c€ROTOR 


POWER UNIT 


D EL E sioe é 





Gerotor offers the Series 9100 Pump Unit as the ideal 
source of power for your hydraulic circuit. In addition 
to the highly efficient Gerotor pump, the unit is equipped 
with relief valve, oil filter, pressure gauge, and all 
equipment to furnish a steady flow of oil at continuous 
working pressures up to 1000 P.S.I. Reservoir is available 
in 5 tank sizes, with pump capacities from .4 G.P.M. to 
40 G.P.M. Motor mounting mav be arranged for any 
standard frame. Gerotor double pumps are supplied for 


installations of two separate circuits. 


REMOTE PILOT OPERATED CONTROL (SINGLE PUMP) 


Sta f tor results in th tinuous reciprocating the other position of Model 5805 valve, oil is directed from the é 
In one positi f the Model 5805 Pilot oper- pump to the rod end of the hydraulic cylinder causing it to r 
at 4-Wa à s directed t the pump to the blind ] tract at full rated speed. In this direction of cylinder mov 
a tH vlinder to extend at its Model 8630 has no effect on the speed of the cylinder. Mod 
at a the ma ible advances to where it de- 7205 Pilot valve provides for remote hydraulic operatior ] 
t Mod 86 HY Vv ¢ tr va , the forward main 4-Way valve, Model §805. The forward, or retur k 
affected by th tting of th inder may be manually interrupted at any time by r 
> a t Model 8630 va It the handle of the Model 7205 Pilot valve. 
a 
Write for Catalog Section 
— n — GEROTOR MAY CORPORATION * Dept. PF.6, Baltimore 3, Md. 
- - Hydraulic Pump L 


WHEN YOU APPLY HYDRAULIC 
OR AIR POWER Plan with G B 
AIR AND HYDRAULIC VALVES AND CYLINDERS, HYDRAULIC PUMPS, MOTORS AWD PUMP UNITS 
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They made. . .\. 


pounds and parts 


in this folding chair! 


High fabricating costs literally vanished when 
this chair was designed in magnesium. 


The 3 major parts illustrated plus 2 smaller 
die castings replaced 14 separate parts used in 
previous construction. The use of die castings 
made possible lighter and more efficient sec- 
tions—metal is placed only where it is needed 
for strength, styling and assembly. Consider- 
able machining and finishing were eliminated, 
too, because magnesium can be die cast to 
close tolerances. 


Magnesium die castings provided economy 


Magnesium 


Pays 


` 
and latitude in styling of chairs since several 
models can be made using the same basic parts. 
Attractive, durable finishes were used to 
further improve appearance. 


This manufacturer solved two other problems 
when he switched to magnesium — weight and 
serviceability. This is a big chair yet it is 
remarkably easy to lift and move. And it's 
as durable as a chair can be because magne- 
sium will not warp, crack or splinter. Manu- 
facturers of countless products find that it pays 
to use magnesium —it can pay for you, too! 


NAME 
TITLE 
FIRM 
ADDRESS 


EH NEN NEN S ND END NEN END NN NN NS UN UN 
EO 
x= Write for this revealing free book "How Mognesium Pays”. It's filled with 
v actual case studies of how manufacturers of a wide range of products have 3 
found that magnesium pays. 
y5 


Send me the study MP 49-53 “How Magnesium Pays.’ 





MAGNESIUM DIVISION - THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
LALAJL I. B B B BM NM NB B | 


New York + Boston + Philadelphia + Washington + Cleveland e Detreit + Chicage e Si. Leus « Heusten e San Francisce + Les Angeles + Seattle + Dow Chemical of Canada, Limited, Toronte, Canada 
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“This Phenolite Part is the 
solution 

to that 

insulation 

problem*” 


w 
e W ` 


Required: 

4 material with very high insulation resistance under al 
umospheric condition with good mechanical strength and 
ready machinability. Phenolite, laminated plastic, with all 
these qualities, plus— was the perfect answer. 


In your development of efficient, economical 


products, it pays to investigate 


About one-half the weight of 
aluminum, possesses an unu- 
sual combination of proper- 
ties—a good electrical insula- 
tor, great mechanical strength, 
high resistance to moisture; 
ready machinability. Sheets, 
Rods, Tubes, Special Shapes. 


\ tough, horn-like material 
with high dielectric and me- 
chanical strength. Excellent 
machinability and forming 
qualities, great resistance to 
wear and abrasion, long life, 
light weight. Sheets, Rods, 
Pubes, Special Shapes. 


Phe first fish paper developed 
for electrical insulation. 
Strong, smooth, flexible, with 

INSULATION excellent forming qualities 
High dielectric strength 
Sheets, Rolls. Coils. 


To he Ip vou solve vour specific de velopment problem 
available without obligation — National Research and Engi- 
neering Service 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON 
Offices in 


DELAWARE 
Principal Cities 
Since 1873 


MAGNATROL 
MAGNETIC VALVES 


... for automatic or remote 
control of liquids or gases 


Magnatrol valves provide a con- 
venient, practical means of con- 
trolling automatically or from re- 
mote points such liquids as water, 
oil, brine, solvents, as well as air, 
gas, steam, etc. These units are 
easily and conveniently applied in 
connection with such equipment 
as flow meters, thermostats, float 
switches, time switches, etc. 
Solenoid coil is two-wire and may 
be controlled by either one or two 
pole switch. Valve is non-dwell- 
ing. Available for A.C. up to 575 
volts, 25, 50 or 60 cycles, D.C. up 
to 250 volts. 


Send for 


lllustrated litera- 
ture giving com- 
plete specifications, 
sizes and dimen- 
sional data. 


MAGNATROL VALVE CORP. 


HAWTHORNE 5, N. J. 





FORGINGS ‘and 
STAMPINGS 


OIXISTEEL forgings ond stompings ore mode of coretully analyzed szel produced in ow 
own open hearth furnaces. They are of highest quality and strength. 


Send us your prints or specifications for forged or stomped porn, ond we will be pleased 
to submit our estimate for production. 


DEM hy 


P.O.BOX 1714 


DIXISTEEL CREE ET 


ALL KINDS 
ALL SHAPES 


ROEHR PRODUCTS CoO. 


131 EAST 19™ STREET 
NEW YORK CITY 
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WORKER SATISFACTION SPEEDS ASSEMBLY, 
helps you get True Fastener Economy: The 
ease and confidence with which men 
handle RB&W MACHINE SCREWS, STOVE 
BOLTS and TAPPING SCREWS are 
due to their reliable accuracy — the 
product of more than a century of 
continuous research and progressive 
development in fastener manufacturing 
.. +. backed by the skill of four generations 
of RB&W men and women. 


Aiken 


SON 


i 
wu 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 
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AMERICAN RADIAL 
ROLLER BEARINGS 
are engineered to exact- 
ing standards that result 
in better 


and minimum  mainte- 


performance 


nance. 


Furnished in 5 styles, 6 
S.A.E. series and 85 sizes. 
Special designs also avail- 
able. Write. 


Install Them and Forget Them! 


AMERICAN 


RADIAL 









CAN 


LA] 
ROLLER BEARINGS 


AMERICAN 
ROLLER BEARING CO. 


420 Melwood Street 


Pittsburgh, Pa. 





1718 S. Flower St. Les Angeles, Calif. 














Diagram above shows how 
Sperry Hydraulic Remote 
Controls can be used to actu- 
ate wire-winding arbor on 
wire covering machine. A 
motor-driven Type F trans- 
mitter moves at a regulated 
speed. The receiver controls 
the level-wind mechanism on 
the arbor so wire lies 
smoothly. At the end of each 
stroke, the control is auto- 


SPERRY PRODUCTS, 
DANBURY, CONN. 


The very best facilities for 


Yn, a dio 


SPERRY 


HYDRAULIC 
REMOTE 


matically synchronized, 


Sperry Hydraulic Remote 
Controls are accurate. Work- 
ing stroke of both the trans- 
mitter handle and the 
receiver lever is 55°. A single 
copper tube connects trans- 
mitter and receiver; easy to 
install and maintain. For all 
the facts on Sperry Hydraulic 
Remote Control, write for 
Bulletin 2001-1-6. 


Es 





Dayton Rocers 
Manufac luring Company 


Minneapolis (7), Minn. 





\\ mean 
DROP-FORGINGS 


ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Dato Folder 


Helpful, Informative 


J. H. WILLIAMS & CO., "The Drop-Forging People” BUFFALO 7, N.Y 
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\eroquip 
1 


FLEXIBLE HOSE LINES 
with DETACHABLE FITTINGS 


Easily assembled in 
LEN TN 


Operating tempera- 
tures from —40^ to 
3-275? F. 


For use with hydrav- 
lic fluids, lubricating 
oils, water, air and 
many other fluids. 




























II ERIPUIT 
COUPLINGS 


Allow separation and 
reconnection of fluid- 
carrying lines without 
loss of fluids or inclu- 
OE A TTE 
takes the place of 2 
hand-operated valves. 


Aeroquip for Better Performance, Maintenance and Service 


JACKSON, MICHIGAN 
SALES OFFICES 1053 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 SO. EAST GRAND AVE., PORTLAND 14, ORE. 
AND WAREHOUSES: 2912 N. E. 28TH ST., FORT WORTH 11, TEXAS 72-74 STAFFORD STREET, TORONTO, CANADA 


SALES OFFICES: 303 WAREHAM BLOG., HAGERSTOWN, MD. 1419 2ND AVE., 5O., MINNEAPOLIS 4, MINN. 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. $. A. AND ABROAD 





om Fins 
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Produced by Auburn, this pack- 
age— designed by Egmont Arens 
—has its first application as a 
case for the button-hole attach- 
ment made by the Greist Mfg 
Co., New Haven, Conn., for the 
Singer Sewing Machine Co. 





lost Cutting 
ADVANTAGES 


Tri-Phase 


TRADEMARK 


RESISTANCE WELDERS 





l 
i 
i 
i 
j 





7 REASONS why this new development 


. 

:nterests package users... 

1. Revolutionary one-piece construction provides a self-hinge (tested up 
to 70,000 openings and closings without appreciable wear). 


2. Polyethylene is pleasant to handle, noiseless, and nonscratching; its 
soft rubber-like quality cushions the packaged product. 





3. Various colors are available. Surface can be grained to simulate appear- 
ance of various types of leather. Greatly reduced power 

demand. 

4. Low specific gravity of polyethylene eliminates half the weight of 
comparable ordinary containers. a phase balanced power 


5. All partitions and sections formed in the single molding operation. Desirable high power factor 


6. Polyethylene’s properties p/us the self-hinge construction make the con- (950). 


tainer practically indestructible. Improved weldability. 


uk O N = 


7. These properties add up to a better package for less than the cost of Deeper throat depths with es- 
comparable containers of other materials. sentially no increase in power 
demand. 

The entire box—top and bottom complete with web hinge—is injection 
molded in one piece. The correct design of the hinge assures long flexing life 
and the “plastic memory” of the material gives a spring action when the snap- steel, aluminum alloys, mag- 
clasp is released. nesium, Monel, Inconel, brass 

Successful solution of the problems involved in the proper design and produc- alloys, and other materials on 
tion of this piece is typical of the “know-how” Auburn has developed in 73 years same welder. 
of experience. 


With Tri-Phase, you can weld 
low carbon steel, stainless 


o 


For full details, write Auburn Button Works, Inc.,350 McMaster St., Auburn, N.Y. THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U. S..A. 


B 05 TAYLOR: 


WINFIELD 
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COMPRESSION, TRANSFE? AND INJECTION MOLDING, 
AUTOMATIC ROTARY MOLDING FOR MASS PRODUC- 
"dicus TION, EXTRUDED VINYL OR ACETATE TUBES AND SHAPES, 
MOLD ENGINEERING AND COMPLETE MOLD SHOP 








Auburn Button Works, Inc. 


MOLDERS SINCE 1876 @ AUBURN, NEW YORK 


RESISTANCE 





279 
526 








pnouncitg ro 
real Ke veed dium 


i pices 0n- RELIEF 
BUSHINGS 





* Increased demand and improved production have 
enabled us to reduce Heyco prices substantially. These 
lower prices will apply to all size Heycos from #2P for 
clock wire to #9 for %” cables. 














@ Anchor your cordset to your electrically operated ma- 
chines, appliances and equipment to insure maximum 
product life. The Heyco Nylon insulating grommet 
grips the wire to the chassis in a vise-like grip 
without causing injury to the wire. 


ok what HEYCO does! 
1. Absorbs cord pull, push & torque 
2. insulates wire from chassis 
3. Prevents wire from fraying 
4. Eliminates tying wire knots 


5. Improves product appearance 





n Canada Approved by 
Canadian Standards 
Association No. 8919 


| HEYMAN , M E 
MANUFACTURING OMPI = 
COMPANY PRICE LIST 


PLEASE GIVE 
WIRE SIZES 
FOR SAMPLES 


* X ox X * 


Kenilworth 3, New Jersey 


* * * * YX 


HEYCO ELIMINATES STRAIN ON TERMINALS 
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Detco PRODUCTS has been in the 
business of building appliance motors 
for a good many years. We've been 
in it long enough to know that lati- 
tude must be allowed for last-minute 


changes in customers scheduling. 


For Delco Products has a sound con- 
cept of service. Our experience has 
taught us to appreciate the manifold 
problems a manufacturer runs up 
against. All our resources are organ- 
ized to help meet them promptly and 


smoothly ... to deliver on time. 


It's this human, personal quality as 


well as our complete, modern engi- 
neering and manufacturing facilities 
that makes Delco Products a byword 


for the finest in appliance motors. 


DELCO MOTORS 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO «+ CINCINNATI « CLEVELAND » DETROIT « HARTFORD, CONN. 
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ION DETROIT 32 
MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS 


DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


x = Mi ; i A 
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HOW YOU CAN CUT but MATERIAL COSTS 
UP to 8% 
Micrwrola “STAINLESS STEEL 


In the past it has been customary to order stainless steel sheets 
by gauge number. The permissible A.LS.I. variation in thickness 
is approximately plus or minus 1077. Why accept .052 gauge 
when .047 gauge would suffice? 
Using a standard 18 gauge 36 x 120" sheet as an example, the 
theoretical weight is 63 pounds, but this weight could permis- 
sibly vary between 65.52 pounds and 59.22 pounds. 
Now you can order MicroRold stainless steel sheets to a decimal 
thickness plus or minus 3 
A sheet of MicroRold .0475 thick would weigh 59.85 pounds 
thus insuring a saving of 3.15 pounds (5°7 ) from the theo- 
retical weight, or 5.67 pounds (8°7 ) from the maximum, while 
still remaining within the 18 gauge range. 
052"— 65.52 Pounds 
Weight of One Sheet | 05 y "on r ( Theoretical Wt. 
of 18 Gauge 56 x 120 è -050 —65.00 Pounds 1 63.00 Pounds 
Plus or Minus 1077 V.049"—261.74 Pounds 
048"—60.48 Pounds 
047"—59.22 Pounds 
Weight of One Sheet of .0475"—59.85 Pounds 
MicroRold .0475 Theoretical Weight 
36 x 120 Plus or 59.85 Pounds 
Minus 3° 
Average saving in theoretical weight 3.15 Pounds per sheet— 
or 5' 
Remember, this saving is expressed in pounds per single sheet. 
Multiply your saving by the number of sheets you use per month 
and the price per pound Youll have a strong 
dollars and cents reason for specifying MicroRold 
stainless steel every time. 


WASHINGTON STEEL CORPORATION 


WASHINGTON, PENNSYLVANIA 





organize, operate 
and control 


a 
product- 


engineering 
department 


Here is a book that will 

show you tested methods 

to facilitate production 

and reduce costs in your 

engineering department. Designed to minimise 
paperwork without sacrificing control, this book 
outlines the basic functions necessary to all suo- 
cessful engineering departments, large and 
small. These fundamentals are discussed in full 
to clearly point the way to smoother operation, 
higher production and greater eoonomy in your 
organization. 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 


Consulting Industriel Engineer; Formerly Chief Engineer, 
Booth Manufacturing Corporation: Administrative Engi 
ner, The Ryen Aeronautical Compeng 


337 Pages, 6 x 9, $4.00 


MeGraw-Hill Industrial Organization and Management 
Series 


This practical guide analyzes each step of pro- 
cedure used by successful engineering rt- 
ments to handle prime functions and establish 
basic control. In its fifteen chapters you are led 
through a complete 

study of your prob- 

15 Helpful lems relative to - 

. ganization, personnel, 

Chapters: cost control, drawings, 
Organ!zation pn numbering, cata- 
oging, print control 

and many other im- 

portant subjects. It ex- 

plains methods found 





Drawing and Re 
rt Numbering 
Jrawing Forms 

and Tite Blocks 

Drawing Release 

. Drawing Print 
Control 

. Advance Engi- 
neering Informa- 
tion 

. Drawing Changes 
Technical 
Services 

. General Services 

. Fundamentals of 

Engineering 

Management 


$9 » mamap 


superior in delegating 
authority, apportioning 
duties and avoiding ov- 
erlapping between sec. 
tions. Over 150 charts 
and diagrams assist 
you in clearly under- 
standing the methods 
described. The infor 
mation in this book 
applied to your organ- 
ization will result in 
maximum efficiency 
and cost reduction. 


10 Days FREE Examination—Mail Coupon 


Name ... 

Address .... 
City and State 
Company ..... 


Position 


MoGraw-Hill Book Co., 330 W. 42 8t. 


Send me Thompson's ENGINEERING teen 
TION AND METHODS f i 
on approval. In 10 days I will send $4.00, pius è 
few cents postage, or return book postpaid. (Post- 
age paid on cash orders.) 


Books sent on approval in U, S. and Canada only 


10 days' examinat 


Üasnassssssasessanessasasanacuscene: 
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GooD X M AP DR. HAND 


Meet the Only 


NEW Air 
Compressor 


Line Since the War 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
PUMP AND COMPRESSOR MERCHANDISING DIVISION 
HARRISON, NEW JERSEY 


Phe Good Right Hand of Tudustry ft 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 
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It’s the Worthington Balanced Angle—the 
really modern-looking vertical air com- 
pressor that is as up-to-date inside as out! 


See how this machine has been redesigned 
from the bottom up to give you everything 
we know you want in an air compressor— 


Improved Appearance. The clean sweep of 
the base, the even balance of the cylinders, 
the compact arrangement of intercooler and 
clean sturdy feet make it a credit to your 
equipment. 


Smoother Performance. The V-type cylinder 
arrangement gives better running balance 
and faster cooling. 


Higher Efficiency. The isolated cylinders 
have 35% more heat radiating surface than 
in-line type; the aluminum heads release 
heat faster than cast-iron; and the high- 
speed fan throws 6 times as much air across 
the cylinders. 
Less Maintenance. The valves are exclusive 
Worthington Feather* Valves; lubrication 
is controlled; bearings are famous Timken 
roller bearings, including oversize main 
bearings. 
Longer Life. The pistons in each stage, 
though different in size, weigh alike, reduc- 
ing vibration; crankshaft is drop-forged 
steel with integral counterweights; bearing 
pressures and piston speed are low. 
The Worthington line of Vertical Air Com- 
pressors includes single and two-stage mod- 
els, base or tank-mounted, '2 to 15 hp. 
*Reg. U. S. Pat. Off PC 9-6A 
MAIL COUPON FOR FREE BULLETIN 
pp o c e x-—-— um umn m A c Gn e m 


Worthington Pump ond Machinery Corp. 
Pump and Compressor Merchandising Div. 
Harrison, N. J. 


Send bulletin on Worthington Vertical Air 
Compressor. 


Company 


Address 



















x Why 


7" Nationally-Known 
Business Machine Manufacturers’ 


Switched to “COMPO” 


FOR SELF-LUBRICATING BEARINGS 


van est 


Federal "NOARK" 
Motor Starters 


No. 28 - Product of 





Federal Electric 





Products Company 


Newark, New Jersey 





Switching to Bound Brook “COMPO” Self-Lubricating 











Flanged Bearings meant more than providing for severe end thrust. It's a laughing matter when an overloaded burro 
It meant: balks, but when an overloaded electrical circuit 
To the manufacturers: balks it can mean disaster. In the Federal "NOARK" 
@ Simplification of design, quicker, lower cost assembly Magnetic Motor Starters, we find a typical example 
and elimination of costly machining operations. of the use of Chace Thermostatic Bimetal to provide 
To end users: a dependable means of protection against sus- 

@ No periodic lubrication, maintenance costs cut, and tained or severe overloads. 


continuous, quiet, trouble-free operation 
“COMPO” Porous Bronze Bearings are made from 
powders, die-formed to shape, 


pure metal Twin strips of bimetal in the Federal "NOARK" 
alloyed at high temperatures, fin- Starter are in series with the Motor circuit and when 
— n tenero om, and vacuum-impregnated with lubri- an overload occurs, bend and release the holding 
comiti Md The lub ant is sealed in, free from dirt, and an mechanism, permitting the starter to open the 
even lubricating film is always present circuit. The bimetal is Chace No. 2400, especially 

Thousands of “COMPO” Bearing sizes can be made from exist suited to relays of the indirectly heated type 
ing dies; hundreds of sizes in stock for prompt shipment. Use because of its high flexibility and torque. These 
coupon below, to get our free Stock List or arrange a conference characteristics give favorable action without requir- 
ing excessive heat. A calibration range of over 





ualities make them ideal for use in inac 










) 








with one of our engineers. We've sared time and costs for others; 


















we can d e same tor vou 
p 200 to 1 in the "NOARK” Starters is obtained by 
RE r O interchangeable heaters which dissipate less than 
| Chine apt tances and othe pes of equipment at 3 watts. 





————————— The requirements for the actuating element in your 
BOUND BROOK OIL-LESS BEARING COMPANY temperature responsive device can be met by 
using Chace Thermostatic Bimetal. When your 

BEARINGS - BUSHINGS problem lies in the field of temperature control or 
BOUND BROOK, N. J. indication, consult W. M. Chace Company engineers. 









WASHERS + PARTS 
ESTABLISHED 1883 

















ss E w. M. CHACE co. 
' « Manufacturers of Thermostatic Bimetala 


1607 BEARD AVE. + DETROIT 9, MICH. 
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Ge Kight with... 


O MOAI TE 

| ie maf 

RHEOSTATS + RESISTORS 
TAP SWITCHES 


T PT TT 


FIVE SIZES 





Hermetically Glass- 
Sealed Riteohm ot 
^ Series 90 
M. N 
m E 
G / 
NON-INDUCTIVE / 


PIE WOUND | E», 
ps RITEOHM PRECISION RESISTORS 
+1% ACCURATE s Jf) 


t g. " f HOLE FOR 
wiRE LEAD a n 4 LIT 2 
pe. 040! / 


Lal RAE 
gE- (^) 
LT P 


RITEOMM 822,824 & 82€ 





K 
I | i PA an Eten Poe oe Pe CES dm 
ADR — 20(032) E Hw 944a seco "PP EE LE bet o ime 4 
> imd t1 ^ WIRE LEAO MP LS EE TII acta tense 2131696 
ru o ms. tn nci j \ os 1999 t3 
mv f © HZ LONG | — ME iem 
2 dd rtro AS I er AM 
WE Mes 9 i ENN oe | t 4 wn b BH 
"m (Co) iw 9, 
Oj =e A ww van t he 
DA ju, 4 L J b - ————— h 
RITEOMM 8325.832 & 854 RITEOMM 842 4,8444 & 84408 miTFOHM 9/ 92 94 96 & 98 


RHEOSTATS * RESISTORS * TAP SWITCHES 





From Century’s Complete Line 
It Was Easy to Select 


7 DIFFERENT (2222-5 MOTORS 


Ti. automatic drill press shown 
here is equipped with the following 
standard Century motors: 


1—one horsepower 1735 RPM 
horizontal motor on a cross feed 
1—one horsepower 1735 RPM 
vertical motor on a vertical feed 


2—one horsepower 1155 RPM 
horizontal motors on cross feeds 


1 — one and one-half HP 1155 RPM 
horizontal motor on cross feed 


1—one horsepower 3500 RPM 
vertical motor on vertical feed 


1—two HP 1740 RPM vertical 
motor on vertical feed 


1—two HP 1155 RPM horizontal motor rotating 
the circular table 


The correct Century motor for your job supplies the 
right amount of power and starting torque at the 
right speed combined with the right frame mounting 
and right protection from surrounding atmospheres. 


Century's wide range of types and kinds of electric 
motors in sizes from 1/6 to 400 horsepower can 
simplify complicated electric power problems. 


Specify Century motors for all of your electric power 
requirements. 


Popular types and standard ratings are generally available 


from factory and branch office stocks. CENTURY ELECTRIC COMPANY 
1806 Pine St. ^ Saint Louis 3, Missouri 


600 
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PP a "WA CAREFUL 


d JOURNEY 
factor of Ee Foom design gh 


engineer’s drawing 
board to actual tested 


f l - J performance, the “pro- 
contro TN i duction trip” of DIEF- 
- / ENDORF GEARS is 
vor dd. ^ E. 7 a carefully planned 
^i : j i, journey through a 
Lr In ustr j ee modern plant special. 
s B d izing in custom gear 

‘ production. 

Gears cut to parti- 
cular specification. De- 
sign and emergency 
repair aids. Contract 


yf AE ie production on all 
f A E . 


type gears—metal or 
non-metallic. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, 


x | NEW YORK 


rnc ar 


DOUBLE-ACTION 


AIR 


HORIZONTAL MOUNTING 


VERTICAL 
MOUNTING 


Mounting Bore 
Horizontal 112” 214” 3” 4” 5” 


Vertical 12" 244" 3" 4" » 


14" 214" 3" 4" 5" 
"i 2" 24 "3" 4" 5" 
Length of stroke optional 


The new Mead Air Power Cato- 
log shows the full line of single 
and double -acting cylinders, 
and air-operated Presses, Vises, 
Chucks, Hammers, Work Feed- 
ers—for faster, money-saving 
production. Write! 


SPECIALTIES COMPANY 
4114 NO. KNOX AVE. DEPT. PE-69, CHICAGO 41, LL 
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Here is more evidence of fine 

workmanship in both the produc- 

tion and machining of Steel-Weld 

Fabricated parts of heavy machinery 

assemblies. This is the quality of workmanship 

YOU can expect from the Mahon organization . . . 

because, Mahon offers a unique source for welded steel 

in any form, regardless of size, weight, or shape... 

a source with complete facilities for producing, magnetic 

inspection, stress analyzing, normalizing, grit blasting, 

machining and spray painting. These facilities manned 

by highly skilled craftsmen under the supervision of a staff 

of design engineering experts, are your assurance of a 

better, smoother appearing job, embodying every advantage 
of Steel-Weld Fabrication. 


TRE R. C. BARON CORPART 
DETROIT 11, MICHIGAN 


Engineers and Fabricators of Welded Steel Machine Bases ant£rbmes, and Many Other Welded Steel Products 
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ANTI-FRICTION 
PERFORMANCE 


the MULT/ROL way 


When your design goal is the ulumate in anti-friction 
performance ... when your specifications include 
heavier static and shock load capacity... then 
MULTIROL Cam Follower (CF series) bearings are 
what you've been looking for. 

The Cam Follower is a rugged bearing. An extra 
heavy outer race section stands the repeated shock of 
cam operation. A full complement of small diameter 
rollers make up an almost unbroken steel ring which 
distributes the load evenly over a greater bearing 
surface. Internal wear and friction are held to the 
minimum, and power requirements of MULTIROL bear- 
ing equipped machines are appreciably lessened. CF 
bearings are easily lubricated through the stud or 
face of the bearing and sufficient lubrication is re- 
tained for adequate protection of those neglected 
applications. 

MULTIROL Cam Follower bearings are precision 
built in a range of twenty-two standard roller diame- 
ters from *&" to 4". This wide variety eliminates the 
need for special cam follower specifications in most 
machine design. 

For dependable and long lasting anti-friction appli- 
cations, at lower cost, investigate MULTIROL CF 


series bearings. Ask our engineers for their recom- 
mendations. 


Write for Bulletin CF-40A. 
McGILL Manufacturing Com- 
pany, Inc, 201] North 
Lafayette Street, Valparaiso, 
Indiana. 


precision 
hearings 
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—and so are thousands of other designers! 


You're seeing the double-duty, doubly useful, doubly 
strong, double-walled Bundyweld* nickel and Monel tubing. 


Its worth looking at twice! It’s double-walled from a 
single strip of nickel or Monel! 


Where can you use a tubing of amazing rust resistance 
and unbelievable strength? Bundyweld nickel and Monel 
are being specified for a wider and wider range of uses 
—by more and more designers all the time! 


Did you say, “Such as?” 


Such as fishing-rod tips of Monel: strong and rustproof. 
And nickel and Monel tubing parts in steam irons—to 
carry steam without sediment or stain. And nickel beer 
coils of continuous lengths up to one hundred feet— 
sanitary, thin-walled and fast-cooling, rigid. 


What else can it do? You designers are telling us of uses 
we never thought of! Where can Bundyweld nickel or 
Monel tubing go to work for you? 


The patented Bundyweld construction makes it stronger, 
pressure-proof and easy to fabricate. These advantages 
and the features of Monel and nickel are combined for 
you in Bundyweld nickel and Monel tubing. 


Want some help in working out an idea? Or more infor- 
mation about Bundyweld nickel and Monel? Send for 
booklet or contact one of the distributors below. Bundy 
Tubing Co., Detroit 14, Michigan. 


WHY BUNDYWELD 


ool 


Bundyweld Tubing, made 
by a patented process, is 
entirely different from any 
other tubing. It starts as a 
single strip of basic metal, 
coated with a bonding metal. 


Next, a heating process 

fuses bonding metal to 
basic metal. Cooled, the dou- 
ble walls have become a strong 
ductile tube, free from scale, 
held to close dimensions. 


BUNDY 


ENGINEERED TO 
REG. u. s. PAT. OFF R 


IS BETTER TUBING 


D 


This strip is continuously 

rolled twice laterally into 
tubular form. Walls of uni- 
form thickness and concen- 
tricity are assured by close- 
tolerance, cold-rolled strip. 


Bundyweld comes in 

standard sizes, up to 5%” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


TUBIN 


* * 


YOUR FXPECTATIONS 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES — BUNDYWELO NICKEL AND MONEL TUBING: 


ALLOY METAL SALES, LTD 

TORONTO 5, CANADA, 881 8AY $T, 

EAGLE METALS CO 

SEATTLE 4, 3628 E. MARGINAL WAT 

PORTLAND 5. ORE., 307 NEW 
FLIEDNER BLOG. 

METAL GOODS CORP. 

DALLAS 9. 6211 CEDAR SPRINGS ROAD 


HOUSTON 1. 16 DRENNAN 

NEW ORLEANS 13. 432-438 JULIA STe 
TULSA 3, 302 N. BOSTON ST 

PACIFIC METALS CO. LTD. 

LOS ANGELES 21, 1400 $. ALAMEDA STe 
SAM FRANCISCO 10, 3100 19TH ST. 
STEEL SALES CORP 

CHICAGO 23. 3348 S$. PULASKI ROAD 


STREET 
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DETROIT 10, 5151 WESSON ave. 
INDIANAPOLIS 2, 1916 N. MERIDIAN 


MILWAUKEE 4, 647 W. VIRGINIA $T: 
MINNEAPOLIS 15, 529 5. SEVENTH STs 
$T. LOUIS 10, 4565 MCREE AVE 

J. M. TULL METAL & SUPPLY CO. 


ATLANTA 3, 285 MARIETTA $T. 


WILLIAMS & CO., INC, 

CINCINNATI 14, 1921-1927 DUNLAP ST: 

CLEVELAND 14. 3700-3716 PERKINS AVE 

COLUMBUS 15, 31 N. GRANT AvE 

PITTSBURGH 12. 901-937 PENNSYLVANIA 
AVE. N.S. 

TOLEDO 2. 650 E. WOOQORUFF AvE, 


WHITEHEAD METAL PROD. CO. INC 
BALTIMORE 17, 413 W NORTH ave 

BOSTON 39, 261 ALBANY ST 
BUFFALO 2, 25 
NEWARK 5. 205 FRELINGHUYSEN AVE 

NEW YORK 14, 303 W. TENTH ST 

PHILADELPHIA 40, 1955-75 HUNTING PARK AVE, 
SYRACUSE 3, 205 BURT STREET 


AMBRIDGE. wass 
OURT $T 





Now PRECISION BALLS 
of Synthetic Sapphire 


Now ... the wear. corrosion, and heat resist- 
ance of synthetic sapphire in balls polished 


to within 20 micro-inches of sphericity. 


HESE unicrystalline spheres resist corrosion or 
EL by many acids and alkalis .. . possess a 
higher dielectric strength than glass or mica... have a 
low coefficient of friction and superior hardness. In 
many applications, they need not be lubricated. 

LivpE synthetic sapphire balls are available in Imm, 
ly inch, 1, inch, and !y inch sizes. Three surface 
finishes are available: super-finished, semi-finished, and 
rough-ground blanks. 

CALL or WRITE any Linpve office for information 
on these balls, or the other forms of LINDE synthetic 


sapphire. 


PROPERTIES 


Composition 


Coefficient of Friction 
(Steel pivot on sapphire ring) 


Hardness (Knoop) 
Modulus of Elasticity in Flexure 
Dielectric Constant 
Modulus of Rigidity 
Thermal Coefficient of Expansion 
up to 50°C (per °C x 10-6) 
Chemical Resistance Unaffected by acids, dilute alkali. 


ann 3 > ian dui idii: 
Pie LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCT) 


In Canada: THE DOMIMON OXYGEN COMPANY, LIMITED., Toronto 


30 East 12nd St., New York 17, N. Y Offices in Other Principal Cities 


The term “Linde” is a trade-mark of The Linde Sir Products Companys 


A handy reference 
on formulas for... 


» STRESS 
» STRAIN 
e STRENGTH 
of materials 


ERE’S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 
includes the results of intensive analyti- 
cal and experimental work .., presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer, It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials. 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 


Professor of Mechanics, University of Wisconsin 
366 pages, 6 x 9, 43 illustrations 
SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 


This practical book takes you from 
basic definitions through clear state- 
ments of general principles, and right 
n to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
las for elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
and support 


—for curved beams and torsion members of various 
sections 


—for thin- and thick-walled pressure vessels 
—for rollers and other bodies under direct pressure 
—for columns 


—for slender bars and thin plates in which failure 
occurs through elastic instability 


SEEIT10 DAYS—FREE 


——— —— 
McGraw-Hill Book Co., Inc., 330 W 42dSt., N. Y. i8. ! 
Send r s FORMULAS FOR 
i RAIN for 10 days’ ex 
In 10 days I will 

re 


'ompany 


Position FPE-6-49 
Books sent on approval in U. S. and Canada only 
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to own 


because they are mass produced along 
with engines by the thousands for tough 
tractor service. Users benefit from these 
savings, as well as interchangeability of 
parts and other advantages of mass 
production. 
There are further savings in getting 
exactly the power needed. Any power re- 
quirement can be filled economically with 
the five sizes of A-C Power Units—15 to 
110 b. hp. They can be used singly or two 
or more together. 


Mass Production makes Allis-Chalmers Power Units 


cost less to buy and to service. 


A-C Power Units run inexpensively on gaso- 
line, low-grade fuel, natural gas or butane. 
Their “tractor service” stamina keeps them 
on the job during critical work periods— 
avoids loss of valuable time due to shut- 
downs, helps build product acceptance and 
good will. Service facilities are nation-wide. 


Get all the facts on rugged, high-torque A-C Engines 
for dependable, low-cost power. Our power engineers will 
gladly help select the correct unit for your needs. 


RLLIS-CHRLMERS 


RACTOR DIVISION — MILWAUKEE 1, U.S. A. 


PUMP 
SPACE 


HANDBOOK ` 


..«. 292 PAGES of 
USEFUL INFORMATION 
Engineers. designers. purchasing agents = 


GET YOUR COPY 


Y ou will find complete data on the lamps used in 
pilot lights. 


P CA NA NNT Y 


@ The capacity of the IMO is increased by high speed 


Ånd illustrations — all full size — of hundreds of 
items you will use. 


There is a table of resistors for operation of 
lamps on all voltages. 


operation. This compact pump can be directly con- 
nected to the driving machine without bulky speed 
reduction gearing. 


€ IMO P be furnished for practically an x 
— — Complete dimensional data on each unit. 


M ore than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. TELEPHONE SPRING 7.1300 


Unite for Handbook 6-149 


capacity and pressure required for oil, hydraulic- 
control fluids and other liquids 


Send for Bulletin 1-146C. 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE C. 


TRENTON 2, NEW JERSEY 
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MODERN, COMPACT Ra M POWER 


Meets the needs of Functional Design 


— 
t a 


"7 


SKILSAW, INC., USES 


ROBBINS & MYERS 
MATCHED MOTOR PARTS 
IN VERSATILE ELECTRIC SKIL TOOLS! 


SKILSAW, Inc., is a long-time user of R& M 
Matched Motor Parts—and for good 
reasons. By working together, SKIL- 
SAW and R & M have simplified Skil 
Tool design. And even more important is 
the well-earned confidence in long, de- 
pendable service. Capable, compact 
R « M power makes friends all along 
the line—from drafting board to on- 
the-job. 


AS YOU WANT IT. R & M Matched Motor 
Parts are convenient and easy to use. 
First, because they meet the limitations 
of small size, shape, and weight. Second, 
because all motor types are dimension- 
ally interchangeable. The complete line 


of standardized elements affords wide; 
precise selection, and R & M will design 
and produce special parts that are made 
just for you. 


WHERE YOU WANT IT. Wherever power- 
ing is a problem—on portable equip- 
ment or larger installations—you can 
look to R & M for serviceable, sound 
ideas. R & M Matched Motor Parts in 
fractional and integral ratings for nor- 
mal or high frequencies, and complete 
R & M motors from 1/200 to 30 horse- 
power, all reflect progressive foresight 
backed by long experience. 

@ For literature, or cooperative engi- 
neering aid that others have found so 
helpful, write Robbins & Myers, Inc., Mo- 
tor Div., Dept. P-69, Springfield 99, Ohio. 


Shown are a representative SKIL Drill, 
SKIL Belt Sander, and SKIL Saw, a few 
of the many R & M-powered tools made 
by SKILSAW, Inc., Chicago 30. 


BUILD IT LIGHTER, SMALLER, BETTER-LOOKING, WITH 


R&M MATCHED MOTOR PARTS 
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WORTHWHILE EXTRAS 


We've learned over 
the years that “extra” precautions pay big divi- 
dends for our customers in the planning and pro- 
duction of parts from Laminated and Molded 
INSUROK. For example: 

Richardson suggestions have led many cus- 
tomers to alter their original designs and/or ma- 
terials specifications and thus obtain plastic parts 
better suited to the job at hand. at lower costs. 

And Richardson production experience has. in 
many cases. pointed the way to substantial savings 
and advantages for customers. 


These and other Richardson “extras” are not 


INSUROK is a registered 
trade-mark of 


The Richardson Company 


CLEVELAND - DETROIT - INDIANAPOLIS = MILWAUKEE . NEW BRUNSWICK 


340 


specified on customers’ purchase orders. but you 
get all of them... every time. Why? Simply be- 
cause we've found that these extras make friends 
for us, and hold friends over the vears. 

If vou now use. or contemplate using plastics, 
we sincerely believe vou want and need consider- 
ate and experienced handling of your require- 
ments. And we invite you to look. with confi- 
dence, to. The Richardson Company for your 
needs in plastics. 

Why not send us specifications today? Learn 
without obligation how Richardson would handle 
your next need for plastics, 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED IN 18658 


Sales Headquarters: MELROSE PARK, ILLINOIS 


(N. 3.) «© - PHILADELPHIA - ROCHESTER . sT Louis 
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HIGH HORSE / 


Complaints on his gravity conveyors “A had this manufacturer over 
a barrel. “ Sections are too heavy!...Make’em more portable! He wanted 
to switch from heavy metal to magnesium, but his factory manager got on his 
high horse /5, ... Said the shop wasn't set up to handle it. To settle the argument, 


they contacted Aluminum Company of America, light metal headquarters. They 


learned that common-sense shop practices f. make handling magnesium 


no problem.* Fellow manufacturers, they discovered, are using over a million 
this modern metal every month. They got useful technical 


and fabricating magnesium. Now that 


thev've converted to strong, easy-to-machine American Magnesium Extrusions 
Q 
and Tubing, © their new lightweight conveyor MMMM jis showing 


its dust to com pet ition. *No change in insurance rates. 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 


American Magnesium Products, 1702 Gulf Building. Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 


Propuct ENGINEERING — JuNE, 1949 





*You Give Us the Formula... 
We'll Design the Product 


SERVING YOUR NEEDS FOR: 


A Computers mechanical brains that instantly solve the setting 
for perfect machine operation. 


Servomechanisms...that automatically translate computed settings 
into actual control positions and adjustments. 


Scientific Instruments to your performance specifications 


Technical Reports 


* In fact we'll figure the formula for you, too! 


MARTIN-HUBBARD CORP. 


13 BEACOM ST., BOSTON 8, MASS. 
Tel: CApitol 7.6990 Cable Address: "MARHUB" Boston 





REGULAR 


43^ (C13 


ONE-PIECE ae 
SELF-LOCKING 
NUTS 


.. . WON'T SHAKE LOOSE . . . REDUCE MAINTENANCE 


Invariably, when nuts loosen, they cause shutdowns, loss of production, and bad tempers oll 
Ground. All this can readily be eliminated by installing the one-piece, self-locking "FLEXLOC", 
because it positively will not shake loose and positively cuts cost of maintenance 


The all-metal, one-piece resilient “FLEXLOC” is becoming increasingly popular, because it is 
processed to have an exceptionally uniform torque and, becouse it packs a stop, lock and 
plain nut all in one. “FLEXLOC’ accommodates itself to a wide range of thread tolerances 
and con be used over and over again without losing much of its torque. And, being a stop nut, 
it stays locked in any position on a threaded member It is not affected by temperatures 
commonly met 

Available in ‘thin’ and "regular" types—in sizes from 2*6 to 2" in diameter—in NC and NF 
thread series. Write for your copy of the '"FLEXLOC"' Catalog 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


Jenkintown, Pennsylvania, Box 545 
Branches: Chicago * Detroit * St. Louis * San Francisco 


PAGE has been drawing stain- 
less steel wire since the earli- 
est development of stainless 

for many manufacturers has 
become “Wire Headquarters.” 

Think of PAGE as a respon- 
sible source for wire — stain- 
less steel, high or low carbon 
steel. Whatever your problem 
involving wire... 


Monessen, Pa., Atlanta, Chicago 


acco Denver, Detroit, Los Angeles, New York 
f, 


Pittsburgh, Philadelphia, Portland 
San Francisco, Bridgeport, Conn 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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FLASH-BUTT WELDED RINGS & BANDS 





PARKERIZING 


IMPORTANT REASONS WHY 
YOU SHOULD USE PARKERIZING 


ü CORROSION RESISTANT 


For corrosion control on parts, 
castings, forgings, and assemblies 
of iron and steel, Parkerizing has 
been a standard process for more 
than 30 years. 


o ADAPTABLE 


The only limitation on size of 
parts to be treated is the size of the 
Parkerizing tank. Products rang- 
ing from hull plates to screws are 
being successfully treated with this 
versatile and adaptable corrosion 
control. 


PARKERIZING 


PARKERIZING 


PARKERIZING 
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PARKERIZING 


E attractive 


Parkerizing adds to the appear- 
ance of treated products. Com- 
bined with stains or oils, a soft 
matte black finish is produced to 
give greater eye appeal as well as 
increased serviceability. 


Ep simpLe APPLICATION 


Parkerizing is a simple chemical 
conversion process. It is easily con- 
trolled and simple to operate. It 
requires no electrical current. 
Equipment, too, is simple to install 
and maintain. 


PARKERI 


PARKERIZING 


q PARKERIZING 


PARKERIZING 


PARKERIZING 


ING 


BH ECONOMICAL 


Cost of Parkerizing is still at its 
pre-war low, while efficiency has 
been increased. Processing time 
has been decreased, too. Now, more 
than ever, the economy of Parker- 
izing recommends its use. 


Put Parkerizing to work 
for you. 


Let us tell you how it can help you 
solve the problems of protection 
from rust and corrosion on iron 
and steel. Write for full informa- 
tion. 


Bonderite, Parco, Parco Lubrite—Reg U. S. Pat. Off. 


PARKER RUST PROOF COMPANY re 
2179 East Milwaukee Ave. 


PARKERIZING 


w Detroit 11, Michigan 
BONDERIZING Holds Paint to Metal .. . PARKERIZING Inhibits Rust... PARCO LUBRIZING Retards Wear on Friction Surfaces 
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Corrosion 
Resistance 


Easy Fabrication 


Electrical 
Conductivity 


Thermal 
Conductivity 


Lifetime 
Durability 


Lasting Beauty 


Our 101st Year 
1848-1949 
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@ For versatility nothing beats Hussey Copper. It will 
form, stamp or spin. It will rivet, bolt, clad, braze or 
solder. It is lastingly beautiful, corrosion resisting and 
an excellent conductor of heat or electricity. Hussey 
Copper comes in all standard forms including sheet, 
strip, rod, wire and tubing. Fit these characteristics of 


Hussey Copper to your next design problem. 


C. G. HUSSEY and CO. 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: Pittsburgh, Pa. 


Hussey Warehouses carry complete stocks of Copper and Brass Products 
for Prompt Shipment. 





D 


to improve product performance for you! 


There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250 C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we've literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 

helping to solve your pro- 
duction problems — and im- 
prove product performance. 


YOUr partner i 


& ducing better Prod, 
's 


DE.2-49 


BRANCH OFFICES NEW YORK 17 e CLEVELAND 14 e 


CHICAGO 11 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics — Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 


*Dilecto GB--112--S 
Dilecto GB 128 S 
Dilecto GB—261—S 


e SPARTANBURG, S.C e SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


E r f 
| yontinental : | err, FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 40 « DELAWARE 
ete t et e etd Ballons edd Rd oea 
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| ti So much protection 
| for so little money 


... aNd BRASS Tags 
\ helps make tt possible | A \ 


In less than a decade, the production of indicating, record LY |. 


ing and control instruments has been doubled—and then 






















redoubled. Why? Because industry has learned that it 
costs so little and saves so much to know the pressure in 
an oxygen tank—the temperature in a brick kiln—or to 


record the cycle of a heat treating furnace. 


Take, for instance, the pressure gauge illustrated: Care- 
fully engineered, made of highest quality materials and 
assembled with precision workmanship—this gauge can 
be bought, in quantity, for less than the price of a carton 
of cigarettes! To make it, United States Gauge uses ten 
Anaconda Alloys. Each is of the composition, form, tem 
per and finish most suitable for the purpose. Each con 
tributes its share to a longer service life because of its du- 


rability, and its resistance to wear, fatigue and corrosion. 





Little wonder that so many instrument makers depend 






. with so much of it from the mills of The 





on Brass 


— E ——————— —— 
See ——7 









American Brass Company. — 







M. a THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


_ Gauge and components 
courtesy of 


Sbrcacondéa COPPER & COPPER ALLOYS s Oen 






To learn how special brass shapes helped 


one manufacturer, see next page > > P 


Luery Merchant believes in the open door policy... 


Glynn-Johnson furthers it by using 
EXTRUDED BRONZE SHAPES 


The experience of Glynn-Johnson Corp. (Chicago) in improving its 
product while simplifying production should be interesting to manu- 
facturers who must keep down costs without sacrificing quality. 
These Concealed Overhead Door Holders provide a safe, smooth, 
"hold-open" and “shock-absorbing” control for glass doors. Glynn 
Johnson reports that the use of extruded architectural bronze shapes 
has reduced machining time and speeded up finishing operations. Other 
results: Seven simplified Anaconda Extruded and Drawn Shapes are 
now the principal components. Bronze makes a better product, com 
bining architectural beauty, adequate strength and maximum dura 
bility. The smooth operation that is built in, stays in. 
The Anaconda Extruded and Drawn Shapes illustrated at the right 
are wrought metal...tough, strong, dense-grained, smooth-surfaced 
and easy to machine. Special shapes, extruded, drawn or rolled, are 
available in copper, brass, bronze and special copper alloys—in an 
almost limitless variety of cross-sections for an almost limitless num- 


ber of applications. We'll be glad to tell you more about them. Shapes used by Glynn-Johnson, slightly less than full size. 


THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company famous 


In Canada: ANACONDA AMERICAN Bnass, Lro., New Toronto, Ont. from mine to consumer 


COPPER & COPPER ALLOYS 





Sizes and types of the Selenium Rectifier 
have multiplied to meet more and more 
requirements in almost unlimited fields of 
application. Federal introduced the Sele- 
nium Rectifier in the U. S. and continues 
to lead in developing and manufacturing 
this versatile circuit element. 

Federal has cooperated with a host of 
engineers and designers in the develop- 
ment of a complete line of Selenium Rec- 
tifiers, ranging from tiny Miniatures to 
huge Stacks. There is a Federal Selenium 
Rectifier which will meet practically any 
power conversion need. 

Wherever used, Federal Selenium Rec- 
tifiers bring important advantages of de- 
pendable power handling . . . instant start- 
ing .. . silent, efficient operation... long 
service life. 

These typical applications may suggest 
a new use in your own product. A Federal 
Selénium Rectifier could be the solution 
to your own power conversion problem. 
Bring any question to Federal—America’s 
oldest and largest manufacturer of Sele- 
nium Rectifiers. Direct your inquiries to 
Department E-342. 


JUST OFF THE PRESS! 
Federal’s new Minia- 
ture Selenium Rectifier 
Handbook...48 pages 
of valuable design 
data. Available for 
25 cents (coin only) 
from 


ote 
«mete 


Yong > 


An IT&T Associate 
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DO HUNDREDS OF POWER CONVERSION JOBS 


more efficiently and economically than ever before! 


In television . .. radio 
... amplifiers and . 
intercommunication 
systems. 


In fans . . . sewing machines 
-.. electric shavers . . . elec- 
tronic organs... motion pic- 
ture projectors . . . photo- 
electric cells. 


In machine tool con- 
trols .. . magnetic 
chucks . . . relay con- 
trol systems . . . dial 
switching systems. 


In Battery Chargers for 
Industrial Trucks ... au- 
tomobiles . . . telephone 
exchanges... and in Battery Eliminators 


Federal 
Telephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


in Canada: Federal Electric Manutactunng Company, Ltd. Montreal, P QO 
Export Distributors. Internotional Stonderd Ei <tric Corp., 67 Brood St., N.Y 


In Power Supplies for In- 
dustrial and Laboratory 
Use . . . Cathodic Protec- 
tion . . . Electroplating. 


X In High Power Communication 
.. « Broadcast Transmitters . .. 
Television Transmitters 


ves 
And In Many Specialized Electrical and 
Electronic Applications 
| 


FEDERAL TELECOMMUNICATION LABO- 
RATORMS, Nutley. N. J s umt of 
ITA&Ts world-wide research and engi 
neering organization 


in ciuili e anu tt 































ET Tae | woot ve se 

URS UR | EVERY FERROUS 
GENERAL Certainly Not! 

INDUSTRIAL PNEUMATICS DO YOU USE A 


SIMPLE COPPER-TIN 
ALLOY FOR YOUR 
SELF-LUBRICATING 
BEARINGS? 








If you do, consider 
these FACTS. 





On Bell Aircraft's Prime Mover Wide-Base, low-pressure Generals 
Generals give maximum traction; Cushion delicate equipment made 
extra strength. by Hobart Bros., Troy, Ohio. 


Neveroil Bearing Company makes 
many a simple all purpose bearing of 
90°. copper and 10% tin, with a 
porosity of 18-22%. However, we 
have found that this alloy. while com- 
parable to cast iron, now meets fewer 
of industries’ needs. 


Therefore, we have at your disposal 
a large number of alloys. and a wide 
variety of densities and hardnesses, to 
meet your particular requirements. You 
Generals prevent spillage, break- General Industrials give long mile- can have qrecter bearing iilo whea 
age on beverage trucks by Moellen- age in high-speed service on Conley these factors are applied. 
brock & Wilke, Washington, Mo. & True trailer dollies. 





In addition to our metal line. we 
make impregnated maple bearings, 


WIDE BASE MAKES THE BIG DIFFERENCE which are unsurpassed on certain 


speeds and loads, together with the 























y lowest self-lubricating bearing prices 
| today. 
Available in assemblies of . 
tires, tubes and wheels. We are backed by 45 years experi- 
Sizes O. D.8” to 23”—200 e the self-lubricating bearing 









«— — 4;" RIM 
— 5.03” SEC. DIA 


to 2000 Ib. load capacity. 








We are backed by a new testing lab- 
oratory and able engineers. who can 
determine how your bearing will run. 
by actual life tests. We will furnish 
special data to support our findings. 
Check these with competitive products. 























General Industrial Tire Conventional Tire 16” E 

16" Overall Diameter Overall Diameter on ue €— pr^rI* 

on Wide-Base Rim. Narrow-Base Rim. engineering effort possible. 
WIDE BASE NARROW 

More Air Volume Less Volume 

More Load Capacity Less Capacity NEVEROIL BEARING COMPANY 

More Stability Less Stability Factory 

More Cushioning Less Cushioning 32 Foundry Street 





Wakefield, Mass 


Sales Offices 
Chicago, Detroit, 
Cleveland, Greenville, S. C 
Griffin, Ga., 
Los Angeles, Calif 





SEND FOR NEW CATALOG... 
Dept. 6, The General Tire & Rubber Company, Akron, Ohio 
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ds Ll: KICK OUT OF 
KICK PRESSES 
AIG FATIGUE ovt nl 


nd 
pesci PLI Schrader 


Pneumatic Machine Controls 





END PEDAL PUSHING—Schrader Kick Press Control 
with Pneumatic Foot Pedal completely eliminates 
this tiresome, monotonous operation 

2. ELIMINATE FATIGUE—Operators welcome the relief 
of working with “kick presses without the kick” 

3. REDUCE SPOILAGE— Air power exerts a uniform force 
every stroke, practically eliminates spoilage 

4. INCREASE SAFETY— The hand operated Kick Press 
Control enforces 2-hand operation, keeps hands out 
of the danger zone 


HU e is low, installation easy 5. INCREASE PRODUCTION—The net result of easier, 


DTP LL safer operation is an increase in production. 
DRE sid pem , l 
TRE be ^ You can select the control that meets your individual needs 
diculously 19w Gà fected. Any iniit f : . 
LR ts PD a HAND OPERATION—Keeps hands out of trouble. Op- 
ogo "NEL quickly’ mtd ] } 
vy 


con read erates at a touch of the fingers. It is a true 2-handed device 


FOOT OPERATION—Use where hands are required for 
positioning and holding the work 


HAND AND FOOT OPERATION—When the need for 
alternating from hand to foot control is required the 
hand set plus a foot pedal should be specified 

ADD SPEED CONTROL—Addition of a Schrader Speed 
Control Valve varies the speed of the stroke, accom- 
plishes squeezing or broaching operations with ease 


Schrader Pneumatic Machine Controls are unbeatable 
for operating shears. The mere zouch of a foot pedal re- 
places all that awkward and extremely tiring foot lever- 
age. One man can now position the work, and work the 
shear . . . and the Schrader foot pedal can be shifted to 
any convenient point. And remember: with Schrader 
Controls one machine can do about the work of two, 
and shear heavier gauge metals 


ALWAYS SPECIFY SCHRADER, THE COMPLETE LINE OF AIR CONTROL PRODUCTS 


INRP STAAR 


O) MAIL THIS COUPON TODAY 


A. SCHRADER'S SON, 496 Vanderbilt Avenue, Brooklyn 17, N. Y. 
Division of Scovill Manufacturing Company, Incorporated 

Please send me information and free literature about the products 
I have checked in the circles at the right. 
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The unusual ability of 

Auto-Lite to produce dur- 

able and accurate dial 

thermometers at low cost 

has long been recognized. 

Now, when new standards 

of excellence must be 

achieved in the face of in- 

creasingly serious com- 

»etition, Auto-Lite offers j 
asiga manufacturers & 3 ELT EE 
outstanding advantages as » 

a source of supply. 


Auto-Lite Indicating Ther- 
mometers are made in 
many types and sizes to 
meet the need. Typical ap- 
plications are refrigera- 
tion equipment, heating 
units, diesel engines, pro- 
cessing tanks and vats, 
dispensing cases and other 
equipment where temper- 
ature is a factor. 


A-B CHART 
These accurate instru- 


ments are priced low due 
to Auto-Lite’s extensive 
manufacturing facilities 
and volume production. 


n Hardwore 


Thermometers illustrated are 
obtainable with capillary 
tubing for remote reading or 
with connection for direct 
mounting. 


INSTRUMENT AND GAUGE DIVISION 3 d j Y s E 
TOLEDO 1, OHIO ' ; > 


NEW YORK + CHICAGO * SARNIA. ONTARIO | REED Pe TU i CE Trlr. 


THE ELECTRIC AUTO-LITE CO 


mT: THE ABBOTT BALL COMPANY 
Instrument and Gauge Division, 
Toledo 1, Ohio 


HARTFORD 10, CONN. 


Please send your illustrated catalog, describing the various 
styles ond types of Auto-Lite Indicating and Recording 


Lu 
Thermometers > PS. 
NAME M. The round hole in the square peg con help you with 
COMPANY La your burnishing problems, too. Ask for o sample kit 
ADDRESS 3 7 
Indicate purpose tor which thermometers are requ red 


n mm mm mm omm os TW 


-— 
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MICROCAST DIVISION 


AUSTENAL LABORATORIES, INC. 
224 East 39th Street * Now York 18, Now York 


715 East 69th Place + Chicage 37, lIilinsis 
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SPACE 


You can make immediate reduction 
in costs by using new Raytheon “350” 
shaded pole motors. Here’s a new 
principle of motor design that packs 
more power in a given space, results 
in higher space efficiency,—and costs 


you less. 


The Raytheon “350” is precision 
made, — quiet, powerful, with rigid 
bearing brackets accurately aligned 


on centerless ground mounting dowels. 


SLort length and the offset shaft allow 
the machinery design engineer to re- 
duce overall dimensions. New Bulletin 
2000 gives dimensional and other 
data. A copy is yours for the asking. 


Write for your copy of helpful 
Bulletin 2000. 


No. 350 
RAYTHEON 


MOTORS 

1/40 to 1/10 H. P. 

3000 r.p.m. For 

Pumps 

Fans & Blowers 

Bench Grinders 

Hair Dryers 

“Baby” Washing 
Machines 

Food Mixers 

Ironing Machines 

Displays 

Vending Machines 

Valves 

Recording 
Apparatus 

Projectors 

Etc., Etc. 


If you make these 
or similar ma- 
chines, the new 
Raytheon Motor 
can improve per- 
formance and 
reduce cost. 


RUSSELL ELECTRIC COMPANY 
Subsidiary of Raytheon Mfg. Co. 


4501 So. Western Blvd. 


Chicago 9, Illinois 
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about 


PRODUCT 

ENGINEERING'S 
advertising 
pages... 


In 1948, PRopucr ENci- 
NEERING again ranked 
among the first four of all 
industrial monthly maga- 
zines in advertising volume. 
Over 500 manufacturers 
used 3,286 advertising 
pages to tell you about their 
parts, materials, sub-assem- 
blies or finishes . . . and 
how they can help you in 
designing better products 
to sell at lower prices. 


This advertising is im- 
portant to you... it brings 
you the latest available in- 
formation on a host of 
product components that 
can help you to do a better 
job. And all during 1919 
this advertising will con- 
tinue...atatime when the 
return of the "buyer's mar- 
ket" lays particular stress 
on designing better prod- 
ucts to sell at lower prices 
... to bring you the facts 
on how to do it, and what 
to do it with: 


PRODUCT 
ENGINEERING 
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New Amacor Dircctional Signal for 


mobile driving 


wa 


Difficult molding problem. Small plastic 
parts with a large number of holes required 
a plastic with superior flowing and welding 
properties. Koppers Lubricated Polystyrene 
3 has proved highly successful. 


@ The designers of this new Amacor Directional Signal 
i *p 1 

for automobiles have used Koppers Polystyrene in a 

wav that not only cuts costs but results in a better 

product 


Ihe de sign c ille d tor à number ot small pl istic discs 
with as many as eleven holes and six depressions. This 
made molding extremely dithcult as the cores for the 
holes were close together. By using Koppers Lubricated 
Polystyrene 3, which has excellent molding properties, 
they obtained an outstanding percentage of perfect 
parts 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 
Regional offices in New York, Boston, Chicago and San Francisco 


Koppers 


* POLYSTYRENE 


A 
“ETHYL CELLULOSE 
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Unique switch design 
with 


Koppers 
Polystyrene 


eliminates soldered connections 


and cuts costs 


= = 


/ 


n ited solde red connections, m ide issembly easy with a 
large saving in labor costs. Koppers Polystyrene re- 
placed a more expensive plastic and gave the switch 
excellent electrical properties. 


What properties do you need in a plastic? 


Improved heat distortion temperature . low mois- 


ture absorption unlimited choice of 


color freedom from taste or odor 


transparency 


easy molding 

low cost. You can find a type of Koppers Polystyrene 
that will satisfy vour needs. Write for our booklet de- 
scrib ng the complete line of K )ppers Perfected Pl istics, 


E 
KOPPERS 
v 


AN f * 
m (ei, Plastics 


*CELLULOSE ACETATE 





Cambridge MITET: 


SPEED 


C-—A 


` ECONOMY NL 
DURABILITY 


Atypical Cambridge Balanced Belt on a package conveyor. Such belts can 
speedily and economically handle olltypes of pockages, products or raw 
steri Dirt ond dus! siff through open mesh for extra cleonlu ess 


Whether your products are treated with heat, cold or 
corrosive agents, you can get a faster, more economical 
output by combining processing with product move- 
ment on a Cambridge woven wire conveyor belt. 


SPEED because the moving belt permits continuous 
treatment, ends time-wasting machine stops. 


ECONOMY because the belt reduces manual han- 
dling. In most cases one loader is adequate to 
feed the belt. 


DURABILITY because the wire belt for your particu- 
lar installation is made from the specific metal or 
alloy to the mesh or weave best suited to your 
requirements. 

Call in your Cambridge Field Engineer whenever you 
have a problem combining movement with processing. 
FREE! 130 pages of illustrated data on IU ppidat 
Cambridge belts. Gives design, application, \ ga 
umo m 


installation data. Write today on your let- 
terhead. 


There's a Cambridge Sales- Engineering 


Office near you! 


Cambridge 
Wire Cloth Co. 


Dept. P 
Cambridge 6, Md. 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


Wire cloth 


in rolls wire fabrications 
Lnd 


Also specialized 


PRECISION 


BALLS 


CHROME ALLOY « STAINLESS STEEL V. 
BRONZE « MONEL « K-MONEL « ALUMINUM 
PLASTICS « COPPER « GLASS « DRILLED BALLS? 


Precision balls for ever industrial 
d ‘ 


requirement. Made in many different ma 


terials. Send your specifications for 


recommendations from our Engineering 
Department 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN 

NEWARK N OFFICE EXPORT OFFICE NEW YORA 

TELES J69 PHONE PENNSYLVANIA & 7 


Get HICH PRODUCTION ACCURACY 


on internal cylinder finishing 


wiek FULMER HONING $. 


Wi TH Fulmer Honing Machines, stock 
can be removed from internal cylinders, 
V” to 40° diam., much faster, easier, 
cheaper, than by any other method, and 
maintain high accuracy. Stock re 
moval ranges over 90 cu. in. per hour 
Hold to + .0001° tolerances on bore 
size, straightness, roundness, with 

any desired surface finish 


CHECK THESE TYPICAL PRODUCTION 
EXAMPLES OF FAST STOCK REMOVAL 
BY FULMER HONING MACHINES. 


AMETER 


4 


FULMER COMPANY NOW EXCLUSIVE U. S. DISTRIBUTOR FOR 
{ ALEXANDER BALL HONING TOOLS 


D Available in sizes trom Y2” to 50° diom 
€— 


F. LMER Honing Machines offer the 
greatest value inthe honing held W rite 
now for new, fully illustrated f cun 
giving valuable data on honing appli 
cations, Alexander Ball tools, and spec 
theations and construction details on 


all models of Fulmer Honing Max hines 
JA 


X ^ Send for your copy toda 
Tee C. ALLEN FULMER CO. 


1237 First National Bank Bldg., Cincinnati 2, Ohie 
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HOW MUCH will one of these 


OHIO SPEED REDUCER HS SERIES 
STANDARD CASE 


Single reducers. $ sizes, 
No. H$S-0-1-2-3-4. Ra = 
tios, 5-1 to 100-1. Ca 
pacities, '4 HP to 5 HP 
Higher HP is attained 
in the heavier cases 
(with low rotios). The 
input shaft or worm is 
below, the outpot shoft 
above. Ovtput shoft 
may extend to right, 
to left, or both right 
ond left 


OHIO GEAR 


OHIO HELICAL SPEED REDUCER, 
SINGLE REDUCTION 


The HH line of Helica! 
Reducers is available 
in J sizes; Nos. HH-1 
2-3. Ratios are from 
3-1 to 12-1. Torque co 
pacities 147 in. Ibs. to 
1450 in. Ibs. The double 
reduction unit No 
DHH2 has ratios rong 
ing from 9 to | to 3 

to |, with capacity of 
1500 inch Ibs 


speed 


OHIO DOUBLE SPEED REDUCER 


D-SERIES 


For heovy duty service, Nos 
DOT ond D-1-3-4-5.6. Radio 
thrust bearings on high speed 
shaft, tapered roller bearing: 
on all others, except No. DOT 
with tapered roller bearings 
Ratios to 3200 to |. Torque 
capacities, 25 to 12000 in. Ibs 


reducers 


OHIO SPEED REDUCER PL SERIES 


VERTICAL OUTPUT OHIO MOTORIZED SPEED REDUCER 


OHIO DOUBLE SPEED REDUCER DPL 


Worm geor of special geor bronze. Worm and 


Double reduction ir 
DPL series is obtained 
by adding an attoch 
ment case to PL single 
reducer. Three sizes 
Nos. DPL-1-2-3. Ratios, 
100-1 to 24000-i 
Torque capacity, 900 
n Ibs. to 5800 in Ibs. 


CUT YO 


You can make substantial cuts in the drive costs of the 
machines you build and the equipment you use by 
specifying Ohio Gear Stock Speed Reducers. They save 
you and your customers money in these three ways: 
1. They are stock so they save the extra cost of 
special orders. 
Readily available, they eliminate waiting time 
for special orders. 


Parts and replacements are quicker, saving 
expensive down-time. 


Ohio Stock Reducers are available in ratios from 3:1 
to 24000:1: single reduction capacities from !, H.P. 
to 15 H.P.: double reductions from 25 in. lbs. to 
12000 in. lbs. torque. 


p mn 
CATALOG Ie 
SWEET'S 
(e 


Check the advantages amd savings you 
can make by using ‘Ohio Stock” reducers 
for your own use. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET e CLEVELAND 10, OHIO 
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Four sizes, PL-0-1-2-3 
Rotios, 5-1 te 100-1 
Capacities % HP to 4 
HP. Output shoft is 
vertical and extends 
from top of case, from 
bottom of case, of 
both top and bottom 
Higher HP is attained 
in the heavier cases 
with low ratios) 


motor 


shaft 


of hardened 


steel, integral and boll 
bearing mounted. Output 
shoft extra heavy, mount 
ed on roller bearings 
Motor precision built of 
drip-proof construction 
Heavy duty ball bearings 
throughout. Available in 
'4 ond 1.3 HP, 115 and 
230 volt, single phase and 
220 440 volt 3 phose 


R COSTS? 


DISTRIBUTORS 


*Akron, Ohio 
Hardware & Supply Co 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y 
S. H. Pooley Belting Co 
Chicago 7, Illinois 
Schrade-Batterson Co 
Dayton, Ohio 
E. C. Hawk Co 
Detroit 26, Mich 
George P. Coulter 
*Detroit 6, Michigan 
Eynon-Dakin Co 


*Findlay, Ohio 


Bearing & Transmission Co. 
g 


*Grand Rapids, Mich 
F. Ranniville Co 


*Hagerstown, Md 


Hagerstown Equipment Co 


Indianapolis, Indiana 


A. R. Young 
*Los Angeles, Calif 
J .W. Minder Chain & 
Gear Co 
Louisville, Ky. 
Alfred Halliday 
Milwaukee, Wisconsin 
R. W. Ballentine 


*Minneapolis, Minn 
Industria! Supply Co 
*Muskegon, Mich 
Lake Shore Machinery 
& Supply Co 
*“New York 12, New York 
Atlantic Gear Works 


AND REPRESENTATIVES 


*New York City 13, N. Y. 
Patron Transmission Co. 
Inc 


*North Kansas City, Mo. 
Sesco Engineering & Supply 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa 
Robert L. Latimer Co 
*Philadelphia 6, Pa 
Rothman Belting & 
Equipment Co 
*Pittsburgh, Pa 
Standard Machinists 
Supply Co 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co 
*Rochester 4, N. Y 
H. M. Cross and Sons 
*San Francisco, Calif 
The Adam Hil! Co. 
*St. Louis, Mo 
The Essmueller Co. 
*Syracuse, N. Y 
Uplinger and Sherman 
*Toledo, Ohio 
The Bearing & Trans 


mission Co 


IN CANADA 


*Montreal, Quebec, Canada 
John Braidwood & Sons, 
Ltd 


*Stocks Carried 





What k 
Concrete worth $40,000" 
another only $4,000? 


evidence ^ : i: ... this book tells... 

of the Pre ATS HOW TO 

dependability aE CULTIVATE YOUR 

of | TOP EXECUTIVE 
| QUALITIES... 


—and win success faster in 
the upper brackets 


= P EXECUTIVES aren't born. They're made 
made mostly Though they rise along 
di fferent routes, the ste ps to their success are 
similar. They follow a definite course of action 
and arrive at the top as planned. Now 
here is a practical, inspiring book which t 
you this amazing success formula, It out es 
a specific, detailed plan for cultivating ' 
qualities wh mark the top-flight business 
leader today lluminating each point with inti- 
mate, on-the-job studies of curre 1 
standing executives 


DEVELOPING YOUR 
Pons couro = | — EXECUTIVE ABIUITY 


V.ber Company, Burbank, 
By Howard Smith, Personnel Consult- 
ant Noted Lecturer i ` actor 
with Dale Carnegie Instit 225 pages, 
The rigorous conditions of highway and airport runway — 
construction, under which this Viber Slab internal concrete 
vibrator operates, provide convincing proof of the depend- 
ability of S.S.White flexible shafts. The shafts, which trans- 
mit power from the electric motors, drive the vibrating heads 


at a speed of over 9500 rpm in concrete. 


S.S.White flexible shafts are selected for this service e ia sanati, Gu Im eneutiee qute 
because responsibilities and rewards : 

l. Their rugged construction withstands the severe Some facts this book gives you: 
service encountered by a mechanism of this 
type. 

2. Their flexibility dampens out vibration and iso- 
lates the driving motors and machine frame from 
the vibrators. 


how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
tt ways to put over your personality 

24 guideposts to productive thinking 

1! aids for making decisions 

ii steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving instructions 
how to talk to groups effectively 

how to handle responsibility 

how to give yourself publicity 


FREE-FLEXIBLE SHAFT HANDBOOK SEE THIS BOOK TEN DAYS FREE—MAIL COUPON 


It gives 260 pages of details on flexible shaft H—— 
construction, application and selection. A free I a a -— a : € ^ i E 

E Send me 8 eveloping Your Executive itit 
copy is yours if you write for it on your busi- 10 d examination on approval, In 10 aan 
ness letterhead. 


S-WHITE ,y pusrRIAL ..... 


ry if vou remi ‘with 
THE $. $. WHITE DENTAL MFG. CO. 
— DEPT. 10 EAST 40th ST., NEW YORK 16, N. Y., == 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AAAA Industrial Enterprises 


Name 
Address 

City and State 
Company 


Position FPE-6-49 
Bow sent on approval in U. S, and Canada only 


(eeeeecccccccecccccscssssssssssesees 
Deceneccccccccccccesssensssseesssses 
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MAKE A SWEATER? MAKING YARN FOR KNITTED 
GOODS CALLS FOR STEADY, EVEN TENSION, LEST 
SUDDEN SHOCKS BREAK THE SLENDER STRANDS. 
TEXTILE MACHINE MAKERS USE V-BELTS. 


\ 
| 
WHY V-BELTS ? sBecause N 
THEY CUSHION SHOCKS. ) 
ABSORB THEM IN THE | 


PULLEY GROOVES. 
THEY START 


Ze / A a^ 


TRANSMIT EZ l 3 GEN | ) 
POWER q ' 


EVENLY. J Y 
j i \ E ) 


GRIND HAMBURGER- cgiNDING | EZ 
MEAT CALLS FOR POWER SUPPLY | | , 
THAT IS CLEAN, DEPENDABLE, CPG (^X VANES 
COMPACT. GRINDER MANU- © AAFF piere ae jp ce spl of how Deien 
FACTURERS USE V-BELTS. w^ | transmission oe How about you? 
Have you used them im your work? If vou 
WHY V-BELTS ? ; n. = E = share = — 
with vour fellow Engineers. Write and tell us 
BECAUSE THEY NEED i about it. We'll be glad to publish it, giving 
NO OILING OR 0 | you full credit, of course. 
LUBRICATING. MP. What would you like to do? 
THEY LAST LONGER, 3 V-Belts have the happy faculty of making 
SANE SPACE. CAN CUT TRANS - notre Pres ae he coni easier to 
MISSION DISTANCES AS MUCH AS S TO I. | aintain, or q . or cheaper. 


Dayton has built millions of them — for 
every kind of use, speed or driving condition. 
And our Engineers are completely skilled in 


CUT THE GRASS- power mower manu- the. I m 
FACTURERS USE V-BELTS TO REDUCE k Rubber Co., Dayton 1, Ohio. : 
GRASS CUTTING TO A WALK s 


AROUND THE YARD. ditam I] á | 
WHY V-BELTS? — o7, A e pom 


BECAUSE THEY ARE ^W 


EFFICIENT, INEXPENSIVE “>"> v 
AND PROTECT PARTS BY MO JA: lp uu O28 jr 
ABSORBING SUDDEN SHOCKS. “S22 


THEY SIMPLIFY MAINTENANCE, ARE THE MARK OF TECHNICAL EXCELLENCE 
CHEAP TO BUY, EASY TO REPLACE. IN NATURAL AND SYNTHETIC RUBBER 


—€—— —————X EUER EE 
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AMPCO Metal é BARRYMOUNTS 
can really take it! Zim Lgs 


w COME 
a 
Exceptional strength... | M. TRUE 
high fatigue limits...wear E Q : M 
resistance and resistance Z | T% 
to impact 


-just the material for your 
tough jobs! 


Possibly you don't make or use heavy presses. The new concept 

But probably you do have jobs for Ampco of speech reproduction 

Metal — tough jobs where you need the same LM — by a stylus riding freely on 

superior performance that Ampco Metal gives - MON the unique Memobelt record of 

in these press applications. ou : the Dictaphone Time-Master 

. ^ Transcriber — demands complete 

*Ampco 24 Extrusion Punch Outlasts freedom from jarring impacts 

the Best Steel 10 to 1 — A of typewriter operation or 

e . building vibration. Four tiny 

*BARRYMOUNTS "float" the en- 

tire unit, giving this essential 
protection. 


The extrusion punch at the right extrudes a 
a” hole to a 314,” diameter in a heavy gauge 
steel water heater head. The best steel punches 
produced 6600 pieces maximum. With the new 
Ampco Grade 24 punches, production runs of 


65,000 pieces became average on this job. B A R R Y aÁ o U N T S 


can help YOUR "design 
dream" come true 


Bronze eccentric bushings — Ampco Grade WHEN sensitive appa- 
12 Bushings, centrifugally cast, provide a ratus — electronic or 


wear-resistant eccentric bearing lining that mechanical — must be 


E maximum h ^'avy-duty service. 
S . protected from shock 
Bronze wrist-pin bushings — Ampco Grades 


18, 18-23, or 20 centrifugally cast bushings and vibration. 
withstand extremely heavy loads without . 
mushrooming. (Ampco field engineers will WHEN the hum or 
be glad to recommend proper grade.) pounding of noisy ma- 
Bronze-lined guides — Ampco 8 Sheet used hi à ed 

as liners (gibs) give maximum life with chinery must be kept 
minimum wear under varying conditions of from floors and walls. 
load, speed, etc. 


^ 
Bronze liner and locking nut — WHEN protection is re- 
E-123 (centrifugally cast) affords up an o : 
down ipeum of shutting height bm quired for airborne, 
galling and with minimum wear. shipboard, mobile, or 
These few examples illustrate some of the diffi- railroad equipment. 
cult jobs which Amp«o alloys handle with ease. 
You can select a grade of Ampco Bronze that is 
right for your production and maintenance needs Whether your loads are measured 
too — produced by the method best suited to your in ounces or in tons, there is a 
requirements: sand or centrifugal castings, sheet, BARRYMOUNT to suit your 
extruded rod, etc. See your nearby Ampco Field needs. Our FREE catalog lists 
engineer for specific recommendations. stock mountings; our experience 
AMPCO METAL, INC. and engineering facilities can 
MILWAUKEE 4, WISCONSIN solve your unusual vibration 
West of the Rockies it's the Ampco Burbank Plant, problems. Call our nearest dis- 
Burbank, Calif. trict office, or write to 


g 


Ampco Bronze in the Press itself! 


* 


Tear out this coupon and mail today! 


AMPCO METAL, INC., Dept. PE-6, Milwaukee 4, Wis. 
idi Send me FREE literature giving complete information regarding THE Y CORP 
r Ampco Metal and Ampco Bronze Alloys! 
cutting Mela 2 


information on Name à i Position -— 174 Sidmey St. e 
dependable Ampco 


Cambridge 39 
Massachusetts 
Company New York [d Philsdeiphia Washingtona 
Bronze Alloys! 


Cleveland o LJ c 
Address - ela ayto ^ Lm 


St. Louis Les Angetes 
City. putei iid 
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TS MADE from powder metal! 


Powder metal is best for manv things 


and this pinion gear is one of them 


It staggers the imagination to think 
how many of these pinion gears in iron or 
brass are turned out annually . and what 
savings could be made in machining, in- 
spection and cutting-waste if all were done 
in powder metal! 


The gear is shown in exact size in the 
Tolerances are within 
002” O.D. and .0005” 1.D. The gear can 
be made ithout keywav if desired . . . or 
with holes in it or with teeth for only 
part oi the circumference 


picture ibove 


or only part 


of the width. It can have a non-metal part 
bonded to it...or a shaft instead of a hole. 


One is tempted to sav there. is no 
limit to what can be done by the pow der 
but there is! Size of part, 
quantity, and design determine the suit- 
ability of powder metal for a part 


metal prx CSS 


Stokes does not make powder metal 
parts . . . we make the equipment for 
producing them. We shall be pleased to 
advise on the suitability of this process for 
your needs. Send us your blueprints or 
sample parts. 


F. J. Stokes Machine Company, | zi 4 
5900 Tabor Rd., Phila. 20., Pa. | Med 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, 
Closure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing equipment, Water Stills and Special Machinery. 
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| g " AUTOMATIC 
ratios 


This equipment is designed to 
give pneumatic tools and devices 
the protection that results in de- 
cidedly lower operating costs. 


í 


FILTER element removes solids 
.00039 and larger. TRANSPAR- 
ENT BOWL provides visibility. 
LUBRICATOR delivers desired 
volume of oil, no more, no less. 
Adjustable Venturi Valve per- 
mits efficient operation on broad 
range of volume and pressure . . . Bowl can be 
refilled without shutting off air supply. THESE 
DEVICES CAN BE USED AS SEPARATE UNITS 
OR IN COMBINATION. 


Write for Literature 


Representatives in Principal Cities 


up 130-134 E. Larned St 
. DETROIT 26, MICHIGAN 


DE LAVAL 
DOUBLE REDUCTION WORM GEARS 


De Laval double reduction speed reducers, consisting 
of combinations of double worm gear reductions, or 
helical and worm gear reductions, are available with 
overall ratios up to approximately 8000 to 1. De Laval 
single reduction worm gear speed reducers are avail- 
able in ratios up to 90 to 1. If high ratios are your 


requirement, worm gear speed reducers are the an- 


swer—particularly if space is limited and reliability 
is important. A De Laval representative will help you 


pick the right size and type. 


This double reduction De Laval Worm Gear Speed 
Reducer is available in many standard ratio combina- 
tions, with horizontal or vertical output shafts and is 
but one of 93 sizes and types of standard De Laval 
Worm Gear Speed Reducers. 


DE LAVAL 


UNI-FORM* mould- 
ings, made only by 
Greene of Racine, are 
produced on one-piece 
rolls, not by laminated 
section rolls. Result— 
all dimensional vari- 
ations are eliminated, 
giving you these 
economies .. 

Sectional Rolis UNI- FORM Rolls 


(Dimensions (Dimensions 
Variable) Constant) 


Ez || fl lj 


Faster Application 
No need to adjust jigs and 
fixtures from lot to lot. 


Lower Scrap Rate 
UNI: FORM always fits. No 
jamming or pounding. No 
tag-end lots. 

Simplified Handling 
No receiving or storage 
problems ...no need to 
segregate shipments. 


Lower Inventory 
Re-order anytime . . . get 
identical shape and exact 
dimensions specified 

WRITE TODAY FOR FREE CATALOG 
(showing oll stondord 

sections actual size) 


Worm Gear Division: De Laval Steam Turbine Co..Trenton 2,N.J. A M c *Trodemork N j 
eene anutacturi ompany Inc. 
TURBINES + HELICAL GEARS + WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS EM à ik — pany 
CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS ] 7028 Douglas Avenu 


RACINE. WISCONSIN 


362 Propuct ENcINEERING — JuNE, 1949 





CM 
197 c ve 


Ba 


BABCOCK 
& WILCOX 


An economical solution to any one or combina- Patt ste E 
D] 


tion of these seven problems can be found among UBES 


the 19 grades of stainless tubing B&W offers to industry. 
THE BABCOCK & WILCOX TUBE CO. 


GENERAL OFFICES: Beaver Falls, Pa. * PLANTS: Beaver Falls, Pa. and Alliance, Ohio 


A full range of Stainless, Alloy and Carbon Steel Tubing for all Pressure and Mechanical Applications. 
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COMMON SENSE ASSEMBLY ENGINEERING 


Breezes through design problem 
... saves a cool 50^ 


Twenty-four P-K Type “l™ Drive Screws are used to fasten the Styron slats to the frame of 
this smartly-stvled plastic Venetian J entilator, made by Austin Venetian Blind Company. 


Nimplvw pressed into plain holes, Tvpe "UU Seréws provide a simple, speedy and 
my p I I H H I 


economical 
method of permanent fastening. 


“We could not have used our present design completely eliminated. Very often. too, thi« "-hort- 


without running into high assembly costs cut” method of fastening makes possible improve- 


had it not been for Parker-Kalon Self-tapping ments in product design. 


Screws.” reports Austin Venetian Blind Company Have vou been blind to the opportunities for 


who make this smartly-styled Styron plastic Vene- economy in common sense assembly engineering? 


tian Ventilator. “We estimated that rivets. our only Pind out. In 7 out of every 10 jobs, P-K fasteners 


alternative, would have doubled assembly costs" — save up to 50°; in assembly work-hours. Have a 


What makes the Parker-Kalon fastening method P-K Assembly 


Engineer examine vour assembly. 
simpler. faster -without sacrificing strength? Such Or, mail assembly. details for. recommendations. to 
job-slowing operations as tapping and mold-com- Parker-Kalon Corporation, 200 Varick Street, New 


plicating inserts (which kite production costs) are York 11. New York. 


Available Everywhere Through Accredited Distributors 


PARKER-KALON SELF-TAPPING SCREWS a 


A. ‘ 
FOR EVERY METAL AND PLASTIC ASSEMBLY J 


qr E 
i Bus * NUTS 


OTHER P-K PRODUCTS: Cold Forged Socket Screws, Wing Nuts, Thumb Screws» Hardened Screwnails and Masonry Nails « Shur Grip File and Solder Iron Handles « Metal Punches - Damper Regulators and Accessories 
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; Bearing Facts 


oF ee ier 
PRA oS 


* 


that have @ bearing 


,, Costs! 


® Finding the bearing exactly —-— 
to your needs, is true di 
your manufacturing costs, 1 dng 
ing characteristics of your vacat 
maintenance costs for your e ms 
Wherever your designs ca n 
bearing requirements listed o 


For High Load Capacity 
in Small Space... 


ORANGE A 
ROLLER 


THESE anti- 
friction needle 
bearings are 
made to ex- 
treme stan- 
dards of precision. Roller clearances are held 
to a minimum, providing closer internal run- 


page, the recommended — 
Bearing will solve design = wee 
save space— speed up assem Ln 
provide quiet, long-life, trou aes 
operation. Consult our enginee 


any bearing application. 


ning clearances. Possibility of misalignment 
is minimized. They have high load-ratings, 
run smoothly, quietly, and provide unfailing 
protection under heavy loads or high torque. 
Full range of sizes, with and without inner 
races. Send for Engineering Data Book. 


eo uu. Dee O^ DRIED M 
BREITE sores 
TT rer 


ORANGE 


Srhg6eReD” ROLLER BEARINGS 


Tue use of short rolls and the unique stag- 
gered and meshed roller design, provides 
maximum supporting area in the loaded zone. 
Staggered bearings do the work of larger-size 
conventional bearings and stand up much 
longer in severe service. You can design to 
smaller sizes or use the higher load carrying 
for extra safety margin. Available in a full 
range of sizes, interchangeable with other 


solid race type bearings. Write for Engineer- 
ing Data Book. 


End views of Orange Stag- 
gered Roller Bearing and 
conventional bearings show 
how staggered roller design 
brings maximum roller sur- 


faces in contact with load. 


ORANGE ee ze 

Cace holds rollers in permanent 
alignment with raceways. Ideal for 
high speed and spindle applications 
because internal clearances can be 
accurately controlled to meet exact- 
ing specifications. May be used on 
vertical or overhung applications— 


NEEDLE BEARINGS 


ways are 'Pentrate" finished. In- 
vestigate Orange Cage Type Needle 
Bearings for countless spots imprac- 
tical for conventional needle bear 
ings. Write for Engineering Data 


pem Mail Coupon for Engineering Data - — — — - 
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less affected by misaligned mount- 
ings. Extremely even-running, less 
internal friction. All rollers and race- 


June, 1949 


Orange Roller Bearing Co. Ps 


Orange, N. J. 


Please send full set of Engineering Data 
Books without obligation. 


Name Title 
Company 
Address 


City State 


arnasan i 
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ROBINSON chinounces 


A Great New Advance 
in Vibration and 
Shock Protection 


For Land, Sea, and Airborne Instruments 
and Electronic Equipment 


VIBRASHOCK 
Mounting Systems 
incorporating 


TRADE MARK 


New standards of performance, 
durability, and load-tolerance are 
made possible by this major devel- 
opment in shock and vibration isola- 
tion systems. Based on the Robinson 
Vibrashock principle, already consid- 
ered outstanding in the field, this Sys- 
tem is cushioned with '"MET-L-FLEX"' 
—a new, all steel resilient material 
developed for Robinson Mounts. 

Met-L-Flex is unaffected by tem- 
perature. it will not corrode or de- 
teriorate. The cushions are inherently 
damped, regardless of altitude. 


MEI FIC E 


rubber or springs 


Vibration isolation specifications 
are exceeded by these Mounting Sys- 
tems even under conditions of 35% 
overload or underload. And because 
Met-L-Flex offers increasing resist- 
ance as load is applied, the System 
provides a high degree of shock 
absorption. 

Vibrashock Mounting Systems with 
Met-L-Flex are available in standard 
Form Factors and designs for special 
applications. See how completely 
they can answer your vibration con- 
trol problems. 


Write today for detailed literature and performance curves! 


& Consider These Remarkable Advantages of 


Vibrashock Mounting Systems Using ‘‘MET-L-FLEX”’ 


1. DUAL-PURPOSE — Non-linear load 
deflection characteristics provide 
effective shock protection as well as 
vibration isolation 

. UNAFFECTED BY TEMPERATURE — 
Performance is uniform under tem- 
perature extremes. 

3. DRIFT RESISTANT — Less subject to 
permanent set. 


ROBINSON AVIATION, INC. 


4. INHERENTLY DAMPED — Cushion 
structure provides high damping 
action, independent of altitude. 

5. LOAD-TOLERANT — Performance 
maintained under wide range of 
loading. 

. DURABLE — Not subject to aging, or 
deterioration in presence of oil or 
moisture. 


56 Industrial Avenue, Teterboro, N. J. 


| heres 

| a 

girl 
; 


A 


our 
of fice... 


. .. whose one job is to ex- 
pedite delivery of your re- 
quests for “New Catalogs 
and Bulletins” to the man- 


ufacturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand requests from 
PRODUCT ENGINEERING 
readers every month. And 
she’s anxious to be of serv- 


ice to you whenever she can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven’t already done 
so. You'll find a lot of use- 
ful information listed there 
... and any of it is available 
to you promptly and with- 


out cost. 


PRODUCT 
ENGINEERING 


Propucr ENGINEERING 





June, 1949 


IACRETEO Prime 


e 
" 
ESE, Enema maTEn CODLED wA w^OLO 


STEAM TURIN E FITTING 


~ WH 


If the job involves piping 


SIMPLIFY, IMPROVE, ECONOMIZE 2 P" 


with Tube-Turn welding fittings — =" 


j industrial equipment illustrated above sional accuracy permits cutting to odd angles 


differs. Yet, in one respect it’s exactly alike They save money, two ways. First, they re 


The piping is fabricated with standard-size, duce fabricating time and work. Second, they 


factory-made TUBE-TURN welding fittings. This eliminate the need for piping maintenance. The 


makes for utmost simplicity —simplicity in get solid, welded joints are permanently leakproof 


ting the fittings, simplicity of pip Many intricate piping problems 


ing design in a wide range of industries have 


Noshoulders outside. No “pock TUBE-TURN been solved advantageously 


ets" inside. Without wasting an through the use of TuBE-TURN 


inch of space or an ounce of weight, welding fittings 
TuBE-TURN welding fittings per For a thorough study of your 
mit entirely functional piping, and problem and practical recom- i aii 


DtSuPERI ATER 


ideal flow conditions at points of WELDING FITTINGS 


mendations, consult your TuBE 
direction change. Their dimen- AND FLANGES 


TURNS distributor. 
District Offices at New York, Philadelphia 


Pittsburgh, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, Inc., 250 E. Broadway, Dept. A, Louisville 1, Kentucky 


Please send folder, “Dimensional Data and Weights of Tube-Turn Welding Fittings "TET 
Name d à n4 ^ositior 47 "k 
Firm Name... z — - => 
Address 


MANFQLD CROSS PIPE 
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these new possibilities! 
Helical gears, miter gears, shapes with irregularities 
in both horizontal and vertical sections . . . whole 
new fields of application for Powdermet* parts 
made possible by the new Powdermet process, 
copper filling. Unit strengths approaching those 

of mild steel are achieved! 


Write for this FREE voor an 
See how Powdermet parts can work for ~ 1 
——— 


you. Send for your free copy of 


m 
~b J 
Powdered Metal In Your Produc Á oT p 
fion Picture" now! 


PMP POWDERED METAL PRODUCTS 
CORPORATION o£ Poeta 
9335 West Belmont Avenue 

Franklin Park, Illinois 


DESIGNED BY CURTIS — 
MADE BY CURTIS... 


answers today's need for a quality joint at iow cost 


For light duty, high speed installations this CURTIS BALL- 
TYPE Universal Joint offers real savings to manufacturers 
as an original equipment item — helps meet competitive 
pricing 


Developed and patented by Curtis, this ball.tyoe jo 
combines reduced friction with lower productior 
cost. 


Specifications:-Curtis Ball.Type Universa! 


Steel forks bearing on a bronze ball, with heat-treated 
centerless ground pivot bearing pins. Large pin provided 
with oiler to enable proper lubrication of all bearing 
points. Ball surface offers minimum of friction loss, insur- 
ing long life for light load transmission or for hand 
operated controls. 
Available from Stock in 12"-?,".1" and 1! j" 

. . ^ 
For heavy duty requirements be sure to specify Curtis 
"Standard" Universals for the longest life, most positive, 
troublefree operation and lowest maintenance cost. 
Modernly simple in design — quickly and easily installed 


as original or replacement units — they insure customer 
satisfaction. 


Available from stock in 14 sizes — either single or double 
—or made to your specifications 


DEPT. B-5 


CURTIS UNIVERSAL 
JOInT tO. Int. 
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Another re. SEL "5 


JLE. 


FREE-CUTTING STEEL 


A New Bessemer Screw Stock with Proved 
Machinability Ratings as High as 170! 


® Backed by 50 years of leadership in the field of 


free-machining, cold-finished steels. 


® Proved by exhaustive field testing. 


Forty-five independent ma- 
chine shops, throughout the 
metal-working industry, have 
tested over 6,100 tons of J&L 
"E" Steel in more than 100 
applications. These shops re- 
port: 


è Better Machine Finish 

* Longer Tool Life 

e Higher Speeds 

e Machinability Ratings up to 170 


e Better Response to Forming and 
Cold Work 


e Higher Magnetic Permeability 


For 50 years J&L has led in 
the development of free-cut- 


ting, cold-finished steels—both 
bessemer and open-hearth. 
Every new J&L steel introduced 
in this field has been a major 
contribution toward the lower- 
ing of the unit cost of machined 
steel parts. Now we offer you 
J&L “E”, a bessemer grade 
steel with distinctly greater 
free-cutting efficiency. 

You will want complete in- 
formation on this latest J&L 
steel development. Let us dis- 
cuss the money-saving possi- 
bilities of J&L “E” Steel with 
you. The coupon is for your 
convenience. 


J&L "E" Free-Cutting Steel is made in three grades: E-15, E-23 
and E-33, each within the composition limits of the standard 
bessemer screw steels and with similar tensile properties. Note 


the following equivalents: 


E-15—equivalent standard grade, B-1111 
E-23—equivalent standard grade, B-1112 
E-33—equivalent standard grade, B-1113 


JONES & LAUGHLIN STEEL CORPORATION 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 


BARS AND SHAPES 


" OTISCOLOY ROLLED 
-tensile steels). 


NEERING Juxr, 194 


STRIP AND SHEETS « 


PRODUCTS + ‘‘PRECISIONBILT’’ WIRE ROPE 


e STRUCTURAL SHAPES « HOT AND COLD 
TUBULAR, WIRE AND TIN MILL 
* COAL CHEMICALS 


dq QD EP V D UID OUO D AID UU ND AE SEP SND D UA 


21 
All standard 


sizes and shapes 
are available. 


Jones & Laughlin Steel Corporation 
409 Jones & Laughlin Building 
Pittsburgh 19, Pa 


I should like to have more information 
on J&L “E” Fre 
Stock 


e-Cutting Bessemer 


Screw Please have your rep- 


resentative call 
NAMI 

TITLE 

COMPANY 


ADDRESS 





* * * TO MEET EXACTING SPECIFICATIONS 
For TECHNICAL and AIRCRAFT Drying up to 50’ lengths 


Domestic Western Woods / Imported Hardwoods 
RE-SAWING SURFACING MOULDINGS 


5 Fully Automatic Cross Circulating Kilns 


© » Operation supervised by a noted 
kiln engineer, one of the best. 
We welcome your inquiries. 


ONG DISTANCE—SUnset 1101 
for GORDON WILKINSON, Pres. 


xx x Drying to satisfy 
Dielectric characteristics 


Located on mele line of Southern Pacific R. R 
transit rates apply on shipments originating on 2530 S. E. Steele St. 
other lines. 


GEARS made to 
your SPECIFICATIONS 


7), N 
^ 


You get high quality gears cut exactly to your specifi 
cations and you get them faster the Capitol way! 

Over 40 years’ experience have made Capitol famous 
for quality materials, precise workmanship and depend 
able performance. arge modern shop is available 
for cutting—SPUR . BEVEL . HELICAL . HERRINGBONE . 
MITRE and many other types of gears. If you need large 
gears for heavy machines or small gears for timers 
cameras, etc ... you can depend on CAPITOL Gears 
to run smoothly and quietly. 

SEND PRINTS TODAY for money and time saving quota 
tions. PROMPT DELIVERIES. 


s 0 
ja 
THE COMMERCIAL SHEARING 2 


AND STAMPING COMPANY MEM AUTO ENGINE WORKS 


YOUNGSTOWN : 1- OHIO a CAECUM S 337-P NORTH HAMLINE AVE. « ST. PAUL 4, MINN. 
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More OEM's Specify US Gauge 
Than Any Other Make! |. 


F 


juipment Manufacturers 


GES 
Throughout industry, the story is the same it of x D 
from year to year. Original equipment ; 
manufacturers (OEM's) demand substantial 2 dinde r 
gauge value . . . accuracy, durability, and Es ine to e reign 
quality at economy prices . . . and 6 out of 10 S d Korr? 
specify US Gauges. i 

They know that US Instruments give more 
service, more accuracy, more value for the 
money. They know USG can supply all their A bolonce. Ranges 
needs—from highly specialized instruments 
measuring as low as 1" of mercury absolute, 
to standard type gauges measuring from 30" 
vacuum to 100,000 pounds pressure per square 
inch. And they know that for more than 40 
years US Gauges have been the standard of 
dependability. So more original equipment 
manufacturers specify US Gauges than any 
other make. 

Next time vou order gauges, follow the lead wt se 
of these satisfied users . . . buy US Gauges. arpe Wh 
For more information about US Gauge write 
today. United States Gauge, Division of 
American Machine and Metals, Inc., 

Sellersville, Penna. 


MBINATION r8 
ME RUD mas 


1 ferential 
matic receiver, i any media 


US GAUGES— BETTER INSIDE...BETTER r ro pron P tagen Nba 
OUTSIDE...BETTER ON YOUR PRODUCT Po 


oft Ar: [e 


PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges + Aircraft Instruments + Air 
Volume Controls « Altitude Gauges * Boiler Gauges + Chemical Gauges + Dial Thermometers + Glass Tube 
Thermometers « Flow Meters «+ Inspectors’ Test Gauges * Laboratory Standard Test Gauges «+ Marine, Ship 
ond Air-Brake Gauges * Recorders * Controls and Alarm Gauges + Voltmeters + Ammeters « Welding Gauges 
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Yast Compare 


Denison’s Variable-Volume 
HydrOlLic Pumps 


WITH ANY OTHER MAKE OF PUMP 


PSI UP TO 5000 
GPM UP TO 35 


COMPARE COST of these Denison 


Pumps with any other variable-vol 
ume pumps—even with pumps rated 
at only one-half their capacity. You'll 
quickly see the advantages of- using 
Denison's 5000 psi pumps, even on 
your 2500 psi requirements. For littlc 
or no extra cost you get the extra 
efhciency and longer wear of a pump 
operating at only one -half its Capacity 
And you have reserve capacity if 
needed. Wherever you need 5000 psi 
or less, you're ahead with a Denison 


hydraulic pump! 


COMPARE CAPACITIES! Denison pumps 


give you up to full 45 gpm capacity in 
rugged, compact form. Full pressur« 
range from O0 to 5000 psi available 
with either hand-wheel, stem or pres 


sure-compensating controls 


COMPARE QUIETNESS! Quietness of 


Operation IE another outstanding fea 
ture of these Denison pumps. They 


gible factor! 


COMPARE SIZE! The compactness of 


Denison pumps— makes them easier 


reduce noise to a neg 


to adapt to your specific needs. Size 


for size, they have no equal. Write 


today for Bulletin P-2. 


THE DENISON ENGINEERING COMPANY 
1157 Dublin Road * "— 16, Ohio 


DENISON 


CHOICE 
OF 
CONTROLS 


HANDWHEEL 
CONTROL, for 
Quick, easy 
manual contro: 
of pump 
delivery. 


STEM 
CONTROL for 
use with 
mechanical 
control of pump 
volume. 


PRESSURE — 
COMPENSAT- 
ING CONTROL, 
for fully 
automatic 
control of 
pressure and 
volume. 


Reg. U. S. Pat Off 


INDUSTRIAL 


ROLL 
PROBLEMS 
are solved 

by using 


D 


Many patented con- 
structions provide 
strongest possible shaft 
setting. Your choice 
of many different 
types and materials— 
rubber, 


brass, stainless steel, 


wood, iron, 
plastic, etc. Whatever 
your roll problem, put 
it «m to 


SEND FOR CATALOG TODAY! 


Industrial Roll Division 
RODNEY HUNT MACHINE CO. 


773 Maple Street, Orange, Mass 
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PRODUCTION cosTs 


CUT YOUR PRODUCTION COSTS 
WITH OSTUCO TU BING Manufacturers of hundred, 


of different products—from 

automobiles to dental drills 
—are cutting production costs and improving quality, with ostuco 
tubing. Perhaps you can do the same. In addition to manufacturing 
the tubing, ostuco saves you money on bending, cutting, flanging, 
beading, shaping, slotting. and many other operations required 
in preparing the tubing for use in your particular products. Look 
into this now. Find out how you can step up production and increase 


profit per unit by taking advantage of osruco's specialization and 
facilities. Write direct or to our nearest Sales Office for new free 
booklet ‘Fabricating and Forging Steel Tubing." 
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THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: SHELBY 7, OHIO 


Soles Offices: CHICAGO, Civic Opera Bldg., 20 North Wacker Dr. * CLEVELAND, 1328 Citizens Bldg. * DAYTON, 1517 E. Third Street * DETROIT, 2857 E. Grand 
Bivd. * HOUSTON, 927 AM & M Bldg. * LOS ANGELES, Suite 300-170, So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW YORK, 70 East 45th St. 
PHILADELPHIA, 1413 Pockord Bidg., 15th & Chestnut © ST. LOUIS, 1230 North Main St. © SEATTLE, 3104 Smith Tower * SYRACUSE, 50! Roberts Ave 
CANADIAN REPRESENTATIVE: Railway & Power Corp., Ltd., NEW GLASGOW, MONTREAL, NORANDA, NORTH BAY, TORONTO, HAMILTON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER 
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PERKINS 
GEAR sPECIALIS y 


saue you moneh ' 


i f 

¢ all types ° 

i amount 9 bes 

— D right now x been 

É or 

Zu cost and operates : 
becouse Perkins’ — 
original blueprints and $ 


to manuf 


ai time, effecting sv 
oblem in- 


volving design; -— 
this same practic d 
geous, and to them 


is offered. 
gPECIFICAT! 


YOU suRNISH THE : nd 


wt'tt provuce TH 


materials. 
kins makes, in al 
Perplie and non-metallic: 


Helical Gears, 
Bevel Geors 
Ratchets 
Worm Gears 
Spiral Gears 


r Gears 
End Thread Worms 


ine& Gear Co. 


Perkins Mach — Tae 


Spring 


HE wealth of factual, 

useful data contained in 
the feature article of this 
month’s PRODUCT ENGI- 
NEERING suggests it will 
be a frequent source of aid 
to all the members of your 


design staff. 


if you need 
additional copies 
of 
DESIGNING 
FOR 

LOWER 
costs... 


for your own or staff use, 
this 88-page article, "De- 
signing for Lower Costs", 
has been reprinted. But the 
supply is limited. Copies 
are obtainable at $.75 each 
from our Reader Service 


Department. 


PRODUCT 
ENGINEERING 


McGraw-Hill Building 
New York 18, New York 





SPECIFY 


STAINLESS 


for product improvement 


Build in the quality your product needs to meet the challenge of 
competitive markets with “Standard” Welded Stainless Tubing. 
In many applications the ultimate cost of Stainless is less than 
tubing made from other materials. And you get smarter, more 
attractive styling—rugged durability—corrosion and heat re- 
sistance —in a tubing that can take it. “Standard” Stainless 
is easy to fabricate, resulting in more economical manufacturing 
techniques for you. Let Standard's 25 years of tubing experience 
assist you in developing methods for product improvement 
requiring the use of high quality Welded Stainless Steel Tubing. 


SIZE AND THICKNESS CHART 
for STAINLESS STEEL TUBING 


NTN MTN 
NIN TM Wwiw 


t 


025* 
Ww m EE run 
[—028- 


["LSILSILVILDS 
V^ * 
w)—|— 
Sole 
«| «^ 
B 
o 
- 
ojolojojo 
Co} Co} r3 
DI^ a 
el "el s ` 
JESIE NIÍNININ 
OINÍNİNİN 


*Intermediate sizes within the range indicated can also 
be manufactured. Please consult us for sizes not listed. 


THE STANDARD TUBE CO. 
Detroit 2, - Michigan 


LJ 
Welded Tubing A Fabricated Parts 
7% 


DARDITE with STANDARD Poyi 
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The Problem—elimination of costly and time- 

consuming hand adjustments of important 
springs . . . in the 
assembly of the Penn Electric Switch Company's new 
pump control. To insure perfect operation, each set 
of synchronized springs required accurate adjustment 
by hand while attached to test gages. 


. the heart of the mechanism . . 


Solution—I-S engineers designed and manufac- 

tured a corrosion resistant beryllium copper 
spring with exclusive developments that achieves the 
adjustment automatically upon assembly. In the free 
position, with this I-S spring, the angle between the 
mounting surface and the contact is now held within 
1/6 degree, or ten minutes. 


IN ADDITION, I-S produces this control spring 

in strips—a further reduction in assembly costs. 
The assemblers, by finger tip, just snap off a spring 
as needed . . . no tangling . . . no fumbling. 

Maybe your problem isn't so tough as this one— 

but I-S engineers solve everyday headaches too. 
Information supplied promptly. 


est THD 
aue, - 


| 


INSTRUMENT SPECIALTIES CO., INC. | 


Little Falls, New Jersey 


234 Bergen Boulevard * 
Tel. Little Falls 4-0280 


376 


PUT A MERCURY CLUTCH ON THE JOB 


for 

EASY STARTING 
EFFICIENT OPERATION 
SMOOTH ACCELERATION 


of 
ELECTRIC MOTORS 


A Mercury Clutch will reduce starting 
current demands and provide positive 
protection against motor damage, 
blown fuses, and resulting fire hazards 
due to extreme low voltage conditions. 
Write for catalog. 


also for 
GASOLINE ENGINES 


On a gasoline engine a Mercury Clutch 
allows load-free starting and no-load 
idling. It eliminates stalling. Write 
for catalog 


p». LA Chath Divisin 
O EEOAE aA 


Nicholson Steam Traps 


STOP BACK-UP 
of CONDENSATE 


Operate on 
Lowest Temperature 
Differential 


Repeated comparative tests 
by large users of traps 
show that Nicholson traps 
operate on lowest tempera- 
ture differential: 5 to 15 , 
dcpending on trap size 
and pressure. Thus pre- 
vent back-up of con- 
densate and keep equipment full of 
live steam Installations have in- 
creased production of cooking kettles, 
for example, as much as 30%. Widely 
specified for preventing damage to 
thin gauges. Eliminate "cold blow" 
in unit heaters. Size '4" to 2"; press. 
to 225 Ibs. BULLETIN 1047 


W. H. NICHOLSON & CO, wie re rA. 
Valves * Traps * Steam Specialties 


{Ñ 
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Is your gas tank showing? 


....if it is, make it a DONALDSON 


la MONO-SEAM /z 


Wt | has a gravity feed, the gas tank must be 

mounted high, making it the most conspicuous part of the 

engine. That's why it's important from the sales angle, to 

use a gas tank that gives a streamlined, modern appearance i 

to your engine. = : STREAMLINED FOR SELLING! 
Extra beauty heavy duty. New Donaldson Mono-Seam 

gas tanks fulfill all requirements for beauty and utility. m 
They are produced from extra-deep-drawing quality terne 

plate, making them impervious to rust. Rigid, with only 

one seam, Donaldson Mono-Seam tanks resist vibration WHITEMAN 

better. Each tank is pressure-tested against leaks at 155 P.S.I. PAVING FINISHER 


Greater Sales Appeal... at less cost! 


Donaldson Mono-Seam tanks cost you no more, and in 

many cases less than regular tanks with triple seams. Tanks 

are available in sizes from '/; to 6-gallon capacity. Many 

models in round, elliptical and square shapes currently 

being produced in volume. Custom-built tanks to fit special =- ONAN 

needs can often be produced from existing tools and dies. 

Mounting brackets simplify installation. i PORTABLE ELECTRIC 
Do something now about unsightly gas tanks. We can PLANT 

produce for immediate delivery. i 


Sample tanks for experimental installation sent on 
approval. Write us on your compony letterheod. 
Catalog sent on request. 


DONALDSON COMPANY inc. NOVO 


666 Pelham Bivd., St. Paul 4, Minnesota 
Donaldson Co. (Conodo ) Ltd. , Chothom, Ontorio PORTABLE ENGINE 


AND PUMP 
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"HISTORIES FROM 
NON FILES 


Here is an improved type ring spinning 
machine capable of producing the complete 
range of worsted yarns, from single 10's to 
single 90's—an accomplishment hitherto re- 
garded as impossible on one frame. 


This new McGlynn Hays unit is a tremen- 
dous step forward, since it affords substan- 
tial savings in labor and productive floor 
space without sacrifice of quality. Some 
cuthorities, in fact, consider yarns obtained 
from it superior to those spun by any other 
method. 


The machine holds 400 high speed spin- 
dies, each equipped with a "knee press", 
or friction-type brake, easily applied by knee 
pressure. Thus any individual spindle can be 
quickly stopped without interrupting opera- 
tion of the 399 other spindles. 


Both parts of the knee press are die cast 
—produced accurately, rapidly and econom- 
ically by Mount Vernon. Designed to make 
braking an extremely easy operation, they 
out - perform conventional devices, made 


from stampings or formed 
rod, employed on competitive frames. 


Have you considered how die casting 
might put the brake on fime waste and 
material waste on your production line? If 
not, it will profit you to consult with us. We 
have a wealth of accumulated experience, 
extensive modern facilities . . . have shown 
many manufacturers the way to increased 
output, lower unit costs, greater margins of 
profit, and improved products. 


MT. VERNON 


DIE CASTING CORP. 


LER VERNON NEW YORK 


PRODUCI 


ENGINEERING — 
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g -Seal bearing 


A standard-dimension 
ball bearing with a 
removable synthetic 
rubber seal for keeping 
out dirt, grit and moisture 


uui MARLIN-ROCKWELL CORPORATION 


Jamestown, New York 


Here is a bearing that 


cufs manufacturing 


and maintainence 


costs 





MIN 9) 


Có NN 


V 


SINGLE FAILURE! 


No Bushings Necessary on Either the 
Wrist Pin or Crank Shaft 


600 Metal has been particularly successful when used for 
Connecting Rods on Compressors for refrigerators, paint 
sprayers, outboard motors, small high speed gasoline 
engines, and literally scores of other applications. 


600 Metal has a decided advantage of operating satis- 
factorily when lubrication is poor. 


600 Metal outperforms phosphor bronze and most other 
bearing metals. It is approximately three times stronger 
than the best cast bearing bronze — YET IT CONTAINS 
NO TIN. It develops a lower temperature under heavier 
loads and higher speeds than the bearing bronzes, and 
extreme pressure lubricants do not corrode it. 


600 is the solution to many difficult bearing problems. It 
can be drawn or forged and readily fabricated in a 
great variety of sizes and shapes. 


For the past 20 years and through World War II, 600 
Metal has been the answer to many tough bearing prob- 
lems. Write us if you have a bearing problem. 600 Alloy 
may be the very solution. Complete literature is available. 
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MUELLER 


BRASS CO. 


PORT HURON, MICH. 


BEARING METAL 600 BEARING METAL 


600 


600 BEARING METAL 








IF YOU ARE DESIGNING 


LIFTING MECHANISMS WITH 
GRAVITY RETURN: : - 














Here’s a Hydraulic 
Valve and Pump Com- 
bination that Gives You 
"ACCELERATOR-CONTROL" 
Where You Want It— 
AT LOWER COST 






Use this low cost combination of a Model 5W pump 
and 425X valve on any design requiring an efficient 
lifting mechanism. The pump can be placed in the ideal 


driving position and the valve at point of most conve- 
nient operation. 


The 5W Sundstrand pump incorporates the Rota-Roll 
principle and pumping members which produce more 
efficient inlet port conditions, a reduction in cavitation, 
a quietly operating pump and longer pump life. It is a 
low cost pump available in seven capacities ranging 


from 4 to 10 gpm at 1200 rpm. The 5W pump is suitable 
for 1200 psi service. 


5W PUMP 


The Sundstrand 425X valve gives you "accelerator- 
control" and can be placed in any convenient operating 
position on your design. It is a spring centered three 
position valve to raise, hold and lower and incorporates 
a built-in relief valve. It produces a throttling action 
when loading and unloading cylinder. Its stem is 
arranged for connection to practically any type of me- 
chanical linkage. It is simple to install and has all 
porting clearly marked. 


FREE Additional NS 
Data Get complete facts and 6 * | 


additional features on this efficient 





combination. Ask for Bulletin 





LITT 


SU w DSTRAN p HYDRAULIC DIVISION 


2560 ELEVENTH STREET © ROCKFORD, ILLINOIS 
FUEL UNITS e HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS 





@ VALVES and CONTROLS 
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Want high 


e 


Gabi, r4 ITO 
IN PM. 
tetur. ort 

oe NB aches 


Edge Strength? 
ie 


You can get it 


with DBL-2 HIGH-SPEED STEEL 


Write for copy of 


“CUTTING TOOL 
MATERIALS” 


Allegheny Ludlum pro- 
duces all types: the vari- 
ous tungsten and “moly” 
high-speed steels, cast- 
alloy materials, and 
cemented carbides. This 
36-page booklet analyzes 
and compares types, and 
covers grade selection, 
etc.—invaluable data for 
production men. Write 
for your copy. 


ADDRESS DEPT.PE-76 


A midwestern tool manufacturer, spe- 
cializing in fine-edge cutting tools, has 
found DBL-2 dest for their purpose— 
added proof of the high edge strength 
and excellent cutting qualities of this 
high-speed steel. 

DBL-2 (typical analysis: C .80, W 
6.00, Mo 5.00, Cr 4.00, V 1.75) 
represents the 6-6-2 or M-2 type of 
tungsten-molybdenum high-speed 
steel. DBL-2 combines high hardness 
with toughness. Requiring no more 
than reasonable care in hardening and 
tempering, you will find it a high- 
speed steel of great possibilities—cap- 
able of giving you performance equal 
to, or better than, the general-purpose 
tungsten types, and at reduced cost. 


DBL-2 reliability has been proved in 
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a wide variety of cutting tools. Let us 
help you to use DBL-2 . . . our Mill 
Service Staff is at your command. 


LLEGHENY 
UDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. Y. 


[ine Thot Oleh 





# Feuid Poweh Amprovers Pracduction 


LOGAN 


Built into this new Logan line are operational advancements 
that will help you improve product efficiency and reduce costs. 


Here's fast-acting, positive controlled power for all types of 
industrial applications. 


7 


STANDARD | | 
MOUNTINGS B ed ii 
* Robbited * ; 
Center Line 
Trunnion e. 
blind end © 


Flange at 
Flange at 


rod end—or ony desired 
combination 


Stondard Rotocast Hydraulic 


* ENGINEERING 
Write for recommendatic 
cylinders for y 
effective 


COUNSEL Cylinders ia 


to 8 
up 


sizes from 2” 
per 


our apr 


bore; any length stroke 
method of installat 


to 8 feet. Other 
and lengths are special. Four 
Oper 
ating pressures to 1500 p.s.i 


bores 


piston rod end types 


SAVES 


LEITT] 
eis as 


* MOlON Logan Rotocast Cylinders 


properly conditioned can 


also be used for water 


service, 


GHUCKS - CYLINDERS « VALVES - PRESSES + SURE- FLOW COOLANT PUMPS FLUID 


Accurate Machine Control starts 
with an accurate transmission 


To solve your speed-control problems 


‘ 
HYDRAULIC CYLINDERS 


POWER, 


ROTOCAST FEATURES 


CHECK THESE m PRESENT SETUP 


U 
AGAINST YO P bY 


uniform pow s—honed to 


* Smooth, cylinder bore 


accurate 


nish. 


a mirror fir 


clean, 


gal-cast barrel as- 
u 


throughout 


entrif 


accuracy 


d Automotive type 
sure 


of as 
* Maximum power a 2 


bore 
"d smooth, 


true 


piston rings 9 ast the 


sto 
mize tf pr 

f jn and eakagt D 
cho je P 

1 


f seal betwe* n barrel 


akproo 
manent, leakp rings of 


provided by o 
No gaskets 


@ Per 
and end covers 


rial. 
synthetic materia 


liable, 
th or without cushion 


top 
d at tor 


d models wi 
may be locate 

s 

Piston rods ava 


differentia and 


e Standart 
Vent port 
ther side 


ing 


bottom or © 
able n standard, 2 


dc uble € nd types 


FREE CATALOGS 


cat n ROTOCAST 
draulic Cylinde data o 


Hy 
Hydraulic Valve 


log 


ts 


SPECIALISTS 


World-famous 
Variable- Speed 
TRANSMISSIONS 
MOTOR PULLEYS 


AUTOMATIC CONTROLS 
ELECTRIC CONTROLS 
REMOTE CONTROLS 
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How to deal effectively with VIBRATION 


Locate aimn an MB PICKUP 


Any trace of vibration comes to light when you attach this 
sensitive electrical pickup to your product. A rugged, preci- 
] sion-built product, it will withstand rough treatment. 


When bolted to equipment under test, this velocity-type pickup 
faithfully converts vibratory motion to an electrical output. 
Signal can be visualized with an oscilloscope. Major industries 
today find it indispensable for accurate analyses. Write for 
bulletin 124. 


.-- with an MB EXCITER 


You can’t beat this electro-dynamic exciter for shaking “bugs” 
out of products. With its frequency and force adjustments, you 
can "scan" a product for vibratory response—or fatigue-test it. 


Take one case where a manufacturer of turbines was beset by 
blade failures. With an MB Exciter, he was able to resonate 
blades to destruction quickly—while studying their motions 
with stroboscopic light. In this way, he got to the cause of the 
trouble visually! More data in our bulletin 210B. 


.. with ISOMODE' MOUNTS 


Because Isomode mounts have equal spring rates in all direc- 
tions, they're efficient at all angles — and they isolate all 
modes of motion! 


That's why, by adopting Isomode units, one company was able 
to simplify suspension brackets and save on manufacturing 
costs in addition to improving vibration control! Another has 
been better able to cushion heavy duty engines—without re- 
designing the mounting system! Ask for bulletin 202 and 
Design Chart. *Trade Mark Reg. U.S. Pat. Off. 


You can see why more and more engineers contact 


THE 
MB when they run into trouble with vibration. MANUFACTURING COMPANY, INC. 
We'll be happy to cooperate with you on your 1060 State S 


problems. For more information and for bulletins 
on the above MB products, write to Dept. E6 New Haven 11, Conn. 


VIBRATION ISOLATOR UNITS + VIBRATION TEST EQUIPMENT 
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ENGINEERS 5.277 Reo see ce v. YOur GUARANTEE 


aes — self rightin your own shop. It ans 2 2. 
DESIGNERS Qu ICKER servier, GREATER conve. Of Professional Quality 
e, MORE PROFITS with Warner Now you can get EVERYTHING IN 
E uipment and Supplies ELECTROPLATING from one de 
pendable source. Many items listed tr 
catalog exclusive with Warner. No 


20 | T A N K p L A T E R S higher quality at any price. Smallest 


5 TO 100 A MPS orders get same careful attention as 


the largest orders. Send for big 40 
The finest quality made. Post-war engi- page Catalog TODAY. It's FREI 


neered for lifetime of use. GUARAN- | (hemicalsin Small Packages 


TEED capacities with tested ratings 

See Catalog for descriptions and prices Fre m one ounce to several pounds 

S € : es COMPLETE STOCK of more thar 

FREE... see coupon below ... use it! 50 chemicals, ALL TESTED for 
strength and purity. Includes Cop- 
per, Nickel, Silver, Gold plating con- 


centrates and all other chemicals 
O \ used in Electroplating 
Anodes of Highest Purity 


Acid Proof Utensils Fo Patong What pasias Cakes re bhid aitia. Casais 
Covered with Rubber ET d to gi i Emery zm E ud. Lond - 1 in A WHOLE 
note he Dir : e i : t Alloy, 999+ Pure Silver, Zine, Brass 
A convenient sizes perforated for 
Ve rtisel or Hor izontal suspension SERIES 
Big Variety of PLATING EQUIPMENT Z a OF SAVINGS 


Glass, Wood, or Steel Tanks, 3 to 30 Gallon capacity re Ed 
i ion Bar Sets ) 5 BIG 40- PAGE CATALOG 
ier pe ` 


and Polishing Wheels— Electrie Motors m Wires 


ALL TYPES OF PLATING SUPPLIES 
Hardening coaters for non-metallic objects— Bronze 
Powders — Graphite Lacquer Warner's Oxidiz 
ing Formula — Laboratory controlled Bath Concer 
trates in all metals, including Gold — Concentrated 
water-soluble De gre s, Cleaners, Pickling Baths 
Non “‘treeir Cutting, Buffing and P. 


WARNER aestus y Dept. X-1386 
— Jarvis 
tropiating Supplies 


ishing cake ^ € Activated Carbon and 


Warner's Famot > Dip”. Get all your needs B Name 


Requirements were 
strict—the parts had to 
be small, light—had 

to stand up under 
hard service— 
tolerances were close 
Yet with Illinois help 
they were designed for 
our fast, economical, 
automatic production 
Thus we helped 
“Osterette”’ quality 
Mixer get on the market 
—at the right time and 
priced for volume 

TIME : sales. Call us in early 
enough—we may help 


REDUCE nig apttd 
work, produce in any 
COST volume. If 


specifications are 

already established, we 

will manufacture 

economically, 

dependably to exact 

4e requirements. Your 
inquiries invited. 


Courtesy Arwood Precision Casting Corp. SPRINGS STAMPINGS 


Modern Precision Investment Casting in the — 
Production of small parts ; | | | Ml 


Eliminate expensive For information about 


— required equipment or 
Machining Assembly present casting spurees coi 


from one source. S d name now for Free Catalog. 


WARNER ELECTRIC co. 


1512 Jarvis Avenue, Dept. K-1386. Chicago 26. ! 


Die-Casting Forging write 0 | - | N h | 
ALEXANDER SAUNDERS & CO. i | 
Precision Casting Equipment and Supplies COM PANY 

95 Bedford Street New York City 14 \ Ta EAA 


WA 4-8880 Cable Address HOWDAH 


2100 N. MAJOR AVE., CHICAGO 39, ILL, 
Phone Birkshire 7-6464 
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Makings of a 


It keeps happening! Meet Robbins & 
Myers, the newest Kurz-Kasch fans 
enthusiastic, appropriately enough, be- 
cause of what plastics have done for 
their great floor fan, the “Breeze-All.” 

The "Dreezc-All" is unique in ap- 
pearance and performance. Handsome, 
rich-looking and quietly powerful, it 
continuously delivers cool, floor-level 
air throughout large rooms. And its 
success story is matched by the success 


story of its plastic parts. 


There are two, as pictured, both of 


them good-sized— the lustrous, rich top 


cover, 15! 5" in diameter, and the baftie 


cone, 6! 5" in depth of draw. Together, 
they double as motor housing and table 
top, and are easily assembled as struc- 
tural members for a unit capable of 
supporting a 750 Ib. weight. They're 
attractive, sufficiently strong, and con- 
siderably less expensive than either 


stampings, die-castings or spinnings. 


Along with R&M, you'll find many 
other leading manufacturers—in great- 


ly diversified fields—listed among 


Kurz-Kasch 


FOR OVER 33 YEARS 


qm Kurz-Kasch, Inc, 
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PLANNERS AND MOULDERS IN PLASTICS 


*1427 South Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICE: New York, Lexington 2-6677 
Chicago, Harrison 5473 * Detroit, Woodward 2.5214 
Philadelphia 7484 * Dallas, Lakeside 22 
Los Angeles, Prospect 7503 * St. Louis, Rosedale 3542 
Toronto, Conado, Adelaide 1377 


EXPORT OFFICES: 89 Brood Street, New York City, 
Bowling Green 9-7751. 


Granite 2 


Kurz-Kasch customers. They seem to 
like the Kurz-Kasch way of handling 
production, meeting inspections, ful- 
filling shipping schedules. We've been 
doing it for decades—have complete 
facilities for any compression, transfer 
or plunger-moulding job. We can 


handle yours right now, 





LORD 


mountings 
regulate 
the 
regulator 


The function of the Jack & Heintz 

Inverter is to convert the 27 volt DC 

output of the airplane’s power supply 

to 115 volt, 400 cycle AC power re- 
quired for various applications, including radar. 
Voltage control within close limits is essential. 
The electronic voltage regulator contains small 
vacuum tubes and these must be isolated from 
airplane vibration and shock due to rough land- 
ings and other causes. 

A Lord Vibration Control System solved the 
problem of vibration interference. The regulator 
is supported by two Multiplane Mountings and 
one Sandwich Mounting which effectively isolate 
and protect it from outside interference. 

Whether your product needs protection from 
outside interference for its best performance, or 
needs effective control of its own vibratory 
forces, Lord engineers can help you. 


See our bulletin in Sweet's 1949 File for Product 


Designers or write for Bulletin 900. It describes 
the complete line of Lord products and services. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration Control Systems 


IF IT'S 
SPECIAL 
SEE 
PROGRESSIVE 


KEEP YOUR COSTS DOWN 


Progressive specializes in monu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing ond engineer- 
ing helps 


The PROGRESSIVE 


MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, CONNECTICUT 


ENLARGED VIEW 


Versarile 
A 
A*C and D-c¢ 


RELAYs 


@ R-B-M announces a new line 
of general purpose magnetic 
relays with either A.C. or D.C. 
shunt coils or series coils for electronic applications 

Relays are available in standard contact arrangement of single 
and two pole normally open, normally closed; or double throw with 
light and heavy contacts. Four and six pole double throw relays 
are available with 3 ampere contacts at 32 volts or less 

For further information write for Bulletin 570. R-B-M DIVISION, 
Essex Wire Corporation, Logansport, Ind. Address Dept. I 


MANUAL AND MAGNET ELECTRI NTROL 
FOR AUTOMOTIVE INDUSTRIAL COMMUNICATION AND ELECTRONIC 
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JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


The Lubrication of 
Sleeve Type Bearings-2 


No BEARING, regardless of 
type, will operate satisfactorily or for any 
length of time without proper and depend- 
able lubrication. The lubricant, as the life 
blood of every motive unit, should be the 
correct type, the right consistency and 
always in the right place at the right time. 
Otherwise excessive heat, wear and friction 
will develop with eventual seizure and 
bearing failure. The most popular lubri- 
cating agent is oil, with grease in some 
applications and graphite, water or other 
fluids used to a lesser degree. 


BEARING 
SHAFT, 


RESERVOIR 


In applications where it is necessary to use a longer 
thon usual bearing, we sometimes recommend the 
use of two short bearings with the intervening 
space fo serve os an oil reservoir 


The ideal bearing application is one in 
which it is possible to achieve a state of 
fluid friction with the journal and the 
bearing completely separated. The only 
friction present then is in the shearing 
action of the layers of oil. Obviously such 
an application would only be possible 
where there are high speeds and light loads. 
But as all bearing applications are not 
ideal, the designer must have ways and 
means to come as close as possible to ideal 
lubricating action. 

Obviously, the first step is to assemble 
all operating facts. Then the method of 
distributing the lubricant and the type of 
lubrication to be used can be decided. Fun- 
damentally, there are four primary methods 
of distributing the lubricant when it is oil 
.. Splash... bath... and 
ring, chain or collar oiling. In selecting the 
method to use, the most important factor 
to bear in mind is reliability. 


i.e., force feed 


Force feed is sometimes referred to as 
circulating lubrication. It includes all 
applications wherein a continuous flow of 
oil is maintained throughout all bearing 
applications. In such systems the viscosity 
of the lubricant is an important feature. 
It is also necessary to provide some method 
of purifying the lubricant for repeated use. 
Other considerations include speed, which 
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should be high enough to build an oil 
film; dissipation of heat; prevention of 
leakage and oil oxidation. In some cases it 
is advisable to provide an oil cooling system 
to maintain the proper operating temper- 
ature of the lubricant. 

The splash system involves the use of a 
completely enclosed crankcase, usually a 
cooling system and a heavy oil. As lubri- 
cation is effected by dipping, this system 
must provide an indicator so that the 
proper oil level is always maintained. 

In the bath system the operating parts 
are usually completely submerged in the 
lubricant. In this method practically the 
same factors are involved as in the splash 
method. 

Ring, chain or collar oiling involves a 
system whereby the lubricant is carried 
from the reservoir to the bearing by a ring 
or collar that rotates with the shaft to an 
opening in the top of the bearing. In this 
system particular attention must be paid 
to the type of oil grooving of the bearing 
so that sufficient oil is carried into every 
part of the loaded bearing area. 

Hand oiling can be utilized in some 
applications although it is usually best to 
provide an oil cup or a combination of 
cup and wick. 

Up to this point methods of supplying 
oil lubrication have been outlined. How- 
ever, in many applications, use must be 
made of grease due to the nature of the 
operating conditions. Grease is ordinarily 
used for rough machinery where usage is 
severe and clearances are not consistent, 
and in slow moving equipment since the 
laws of hydrodynamic action are ineffective. 

It is recommended that greases be sup 
plied by some pressure system or pressure 
guns, since adjustable grease cups give 
positive action. 

In conjunction with lubricating systems 
consideration must also be given to pre- 
vent end or side leakage. This condition in 
bearings is undesirable because it reduces 
the load a bearing may safely carry and 
results in extensive oil waste which creates 
problems of cleanliness both on the ma 
chine and goods in process. 

In order to prevent this condition use 
should be made of proper oil seals which, 
in addition to conserving oil, keep dirt 
from entering the machinery. 

In all applications in which lubrication 
is required it is desirable that repeated use 
be made of the lubricant for reasons of 
economy. However, it must be remem- 
bered that oil is certainly to become con- 


JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


taminated while it is being used and this 
contamination definitely reduces the effec- 
tiveness and efficiency of the lubricant, 
resulting in injury to bearing surfaces. 

Air, in the presence of hot oil, results in 
oxidation and the formation of sludge. 
These sludges are often acid in character 
and are injurious to the bearing linings. In 
many applications water is prevalent and 
in mixing with the lubricant tends to dilute 
the lubricant and make it ineffective as a 
load carrying medium. In addition, high 
temperatures are extremely destructive to 
oils and cause vaporization of the lighter 
constituent and the formation of carbon. 
In order to assure clean, suitable oil, two 
methods are generally used, that of filter- 
ing or separation by gravity. 

Obviously some methods of lubrication 
are more expensive than others. There are 
many ways of reducing costs in designing 
machinery but the selection of an inferior 
or inadequate system of lubrication is not 
one of them. The most expensive bearing 
in the world is the one that fails. The 
easiest way to be certain of getting the 
greatest value and performance out of 
your bearing applicat, ons is to consult with 
Johnson Bronze. Our engineers are fully 
competent to give the proper advice and 
assistance on all your bearing problems. 
They will work with you without obligation 


In some bearing applications i! is often possible 
and practical to provide recesses on the outside 
diameter of the bearing which serve 0s oil reservoirs. 


This bearing dota sheet is but one of a series. You can get 
the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. - NEW CASTLE, PENNA. 
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NN Cena 
CS iM UA 
NN 


-Mp 
A 


"i 


aw 
Cat tania 


Also complete facilities 
for all types of coms 


ond thread grinding 


INERY 
SPECIAL MACH 
BUILT TO ORDER. - - 


i ed ex- 

capacity devote 
pw to the building of 

ines, Assemblies o 
Ports for other concerns. 
Estimates furnished promp' = 
ly upon receipt of prints . 
letter of inquiry. Bulletin, - 
200 lists our mochine equip- 
ment. 


for 
FARM TRAILERS 
TRACTORS 
CORN PICKERS 
BALERS 


Whether the roads be super-highways or farm-to- 
market by-ways, the machines that build and maintain 
them use Blood Brothers Universal Joints. Shown here 


are only three of the many road building “greats” which 


The very wheel— 
depend on Blood Brothers 


or wheels—you require 


: may be found in our stead- 
No matter what you build, you can depend on Blood y 


Brothers to solve your problems in flexible power. We ily increasing line of STANDARD 
have the experience and production facilities to meet your 


DISCS and HUBS. IF SO—you can 
requirements. 
SAVE on COST and DELIVERY TIME, 
Write for complete engineering data. 


Investigate! REAR WHEEL 
FOR LIGHT TRACTOR 


Write for Our Production Items 


FRENCH & HECHT 


DIVISION 
KELSEY-HAYES WHEEL COMPANY 
DAVENPORT, IOWA 


Wheel Builders Since 1888 
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CHAINS are important but often they are given 
little consideration until all else is accounted 
for. Whether for conveyors, elevators, other 
unit machinery or for driving purposes — cor- 
rectly designed chains are highly essential. 
Chain is one of our earliest products — we 
know how to build it exceptionally well. A 


complete line — also attachments, sprockets 
and transmission machinery. 


Yy 


Baltimore 2 
Birminghom 3 
Boston 16 
Suffolo 2 


Detroit 13 


Milwoukee 2 
New York 7 
Philodelphio 3 


Clevelond 13 


$t. Lovis I} 
Denve: 2 


Houston 5 
Huntington 19 Scranton 3 
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A section of Steel Thimble 
Roller Chain. When you have 
need for such chains — call 
on Jeffrey, their originator. 


Complete line of 
Processing ond 


« n Mining E vi 

COMPAN Y Established 1877 quipment 
787 North Fourth St., Columbus 16, Ohio 
Chicago ¥ Jacksonville 2 
Cincinnati 2 Harlan 


Pittsburgh 22 


Salt Loke City t 





For low-cost performance of d t K g la G I : M i 


PRODUCTION CAPACITY EXPANDED 
INDUSTRIAL RUBBER | 
PRODUCTS 


use these tested 


design techniques 


HERE'S i handy reference that 
ves vou f 


g vou a thorough analysis of 
all important factors you must take , Now you can have better and faster service, 
into account when working with rub- 
ber in industry. Whether you're an engineer—designei 

nd ] 


when you order Viking Pumps, because a 

re aiga ead iid e haen nE dra pre k eaa erroe large new addition to the plant is in full 

your link with the rubber field . . . you'll find th s concis operation. Now production is stepped up so 

treatment of the physical and chemical properties of rubl you can depend upon quick delivery whatever 
compounds a handy and practical guide type of Viking Pump you want. 

To those who have waited for their Viking 

JUST PUBLISHED! Pumps, we wish to express our thanks and 

appreciation. To those who couldn't wait, 


we want you to know that there is no need 

k i ^ G a= „ ‘now to accept substitutes of 
VIKING , any kind. For latest informa- 

AN HONORED NAME tion on Vikings, ask for free 


WITH RUBBER p= "i 
| 2 Pume Company 
Edited by Walter E. Burton | Ld Vikina Cedar Falls, lowe 
edar ra 


In collaboration with engineers and research men of the 
B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


quis reference book gives you the practical engineering, 
application, maintenance and design principles of molded, 
extruded and lathe-cut rubber, hose, gaskets, belting, and 
scores of other rubber parts used by industry. It illustrates 
uses for American-made rubbers, crude and reclaimed rub 
ers and rubber-like materials ... presents a complete pic 
ture of the physical and chemical properties of rubber com 

typical dimensions and structural details of ir 

products 


ows you how to reduce vibrations with rub 
how to determine when extruded rubber 
I—how to use packing and sheet rubber, ete. ff 
store of useful information is ready to help P. 
right answers, the first time, to your specialized ,F 


( gn and construction problems 
AL , 
Stage-by-stage procedures show you: é 
* how to select and use rubber * how to design and install con- 
adhesives veyor belt systems 


a 

HE 

* how latex parts can improve * how to work and use hard | 
product design rubber 


* how to engineer and install * how to specify correct types of 
V-belt drives rubber hose for best service 


* how to select rubber linings to * how lathe-cut rubber can re- 
withstand chemical action duce costs 


SEE IT 10 DAYS' FREE—MAIL COUPON TODAY 


McGraw-Hill Book Co., Inc., 330 W. 42 St., N.Y.C. 18 
ENGINEE KING WITH RUBBER 


SEALOL CORPORATION 
45 Willard Avenue - Providence 5, R. i. 
Chicago + Cleveland + Detroit + Los Angeles 

New York « St. Louis + San Francisco 


à » 
- 
"*.6 » uL 
Books sent on approval in U. S. and Canada only het hb ul 


Fr a= ew ewe eee eee ee ee ee oe d ep Recitals Pacha tm 
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| 


HAN! 


1 Ground steel 

* piston rod. Con- 
centric with piston 
and locked to piston. 


. HYDRAULIC CYLINDER 
OUTPUT FORCES 

HIS chart shows graphically 

E the wide choice of capacities 


ovoilable in Hannifin's stondord 
line of hydraulic cylinders. Out 
put forces range upward to more 
than seventy-five thousand 
pounds with on 8” cylinder 
operating at 1500 p.s i. Other 
Hannifin cylinders, such os the 
“HY-POWER” Series, ore built for 
2, Self-adiusting higher pressures and output forces 

chevron pock- 
ings. Extra quality — 
extra life. 


3 Universal end 

* caps and collars. 
Rotatable for posi- 
tioning ports. Choice 
of eleven different 
mounting styles, also 
double end rod styles. 


l^ Winn 


4 Seamless steel 

* cylinder. Piloted 
into end caps. Con- 
fined gaskets. 


p» E 
DO») 





! 1-9/16 2 2-1/2 3 3-1/2 4 4-1/2 


STANDARD CYLINDER SIZES 


/ PRECISION BUILT for 


5, elinde watin | |AM PRECISION PERFORMANCE! 


oned. 


Were is an improved type of high pressure 


6, Honed, positive | ; hydraulic cylinder that is especially built to meet 
* seal pistonrings. d d ) 


Ring grooves preci- the most rigid requirements of makers of finest pre- 
sion cut for superior l . s á , a o : 

seal. Minimum oil : cision machine tools. Yet it is readily available in a 
stip. complete range of sizes and styles and is economical 


7, Multiple air for use on even the most ordinary installations 
vents — regard- 2s a : p z pum 
less of cap position, | requiring the application of hy draulic power. This 

one is always up. - "Pe : r 
is a result of Hannifin’s standardization of construc- 
Hannifin de- | i ciency i "fi > 
° signed adjust- l tion . . . efficiency in production ... and large 
able hydraulic p volume output. It pays to check u ith Hannifin on all 
cushions available : : 
for head cap, rod cap of your cylinder requirements! 


`~ HANNIFIN CORPORATION 


styles. ( Not illus- 
1101 So. Kilbourn Ave., Chicago 24, III. 


troted. 
AIR CYLINDERS + HYDRAULIC CYLINDERS * HYDRAULIC PRESSES 
PNEUMATIC PRESSES * HYDRAULIC RIVETERS * AIR CONTROL VALVES 


T 70e fo^ 
a copy of 


| thia BULLETIN 


J| Use this 52-page bulletin as a 
mr] guide for meeting all of your 


f hydraulic cylinder requirements 
/ out of a standard line. Complete 
T 


specifications and data. Ask for 
Bulletin 110-O 


E 
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An Actual Fact!... 

3 Fenwal Thermostat Units 
Costing Less Than $25 Apiece 
Eliminate Instrument - Controlled 
Equipment Quoted at $18,000! 


Instead of a costly, elaborate indicator-controller installation, a manu- 
facturer selected three compact, easily installed Fenwal THERMOSWITCH* 
units for use with simple equipment designed with the assistance of a Fenwal 
engineer. Accurate, rugged and with contacts fully enclosed by the tempera- 
ture-sensitive shell, these Fenwal precision thermostats are giving complete 
satisfaction ...at a tremendous saving in original cost and maintenance 
expense. 


THERMOSTAT OPERATING DIFFERENTIAL 


In conventional temperature controls, differ- 
ential is the result of backlash caused by moving 
parts. The THERMOSWITCHY*, with no such 

| moving parts, has 
\shown in the chart. 


a negligible differential as 


Asinthis solution to a pr blem 
of temperature control of dies 


in the synthetic-filament in- 


THERMOS 


*Reg. U. S. Pot OR. 
Thermostat For Te 
€r-and-Un¢ 


SENSITIVE . 


dustry, you too may make 
amazing Savings in heat 
control, 


WITCH’ 


The Precision 


Controland Ov mperature 


ler-HeatDetection 
-. but only to heat 
TOR B ies OPUS abu Ee eRe Re 


FREE Get this bulletin...see what the Fenwal 
€ Thermoswitch* can do for you. 


MAIL COUPON TODAY 
| 


2 


Just fill in coupon and mail... no obligation 


FENWAL, INCORPORATED, 15 Pleasant St., Ashland, Mass. 

Name Position 

Company 

Street 

City Zone 

I am chiefly interested in the applications checked: 
HEATING 


Incubators 
Vulcanizing 
Pasteurizing 
COOLING 
Refrigeration 
Ventilation 
LJ Quick Freezing 


State 


DOMESTIC t 

PROCESSING HEATING 1 

Canning 

Cooking 

Refining i 
SAFETY 
WARNINGS i 

Engines 

Motors 

Transformers i 


Limit switches 

Oil burners 

Hot water tanks 
LABORATORY 
EQUIPMENT 

Ovens 

Cabinets 

Liquid baths 


OTHER (Please fill in your special requirements) 


——  J2 


Lee eee eee eee eee 
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The shape’s 
the thing... 


The of a suitable 
steel and its subsequent satis- 


selection 


factorv performance can be 
made easv bv good design. 


How and in what shape a part 
is made is, we hold, of funda- 
mentallv greater importance 
than of what it is made. 


In designing a piece of ma- 
chinerv it is necessary to con- 
sider Design, the choice of 
steel, and its Heat Treatment. 
All threeare highly significant 
factors, but of them we believe 
Design to be vital because 
steel and 
treatment will not save a 


even the best in 


poorly designed part. 


To evaluate the importance 
of good design and its vital 
relationship to the selection 
of steel and its heat treatment, 
we have prepared a book— 
"Three Kevs to Satisfaction". 
This starts by discussing 
mainly design factors in- 
volved in stress concentra- 
tions, and includes useful 
sketches comparing poor and 
good features of design from 
theaspect of subsequent metal. 
lurgv. It isavailable on request 
to all engineers and designers. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 


Please send your 


FREE BOOKLET 
KEYS TO SATISFACTION 





@ @ This gray iron casting is a water-jacketed manifold for 

a marine engine. High resistance to corrosion is an 

essential property for this service. The casting must 

also possess good machinability, heat resistance and 

Gray Iron Characteristics low thermal expansion. The intricate structure of the part 

Include: illustrates the unique castability of gray iron. 
- Termed by many engineers the most important material of 
Castability s : 

construction in chemical engineering, gray iron’s ability to 
Rigidit i i : ; i ; 

— resist corrosion is shown by its wide use in chemical plant 
Low Notch Sensitivity equipment such as pumps, retorts, pipes, valves and fittings. 
Wear Resistance Continuous service of cast-iron water mains for over 100 

f years is dramatic evidence of this property of gray iron. 
Heat Resistance D : . 

Are you taking full advantage of the unmatched combina- 
CORROSION RESISTANCE tion of useful properties offered by Gray Iron and its 
Machinability various alloyed forms . . . plus its ultimate economy? 

Send for free booklet "GRAY IRON —Its Mechanical and 


Vibration Absorption ss i xad — ins s 
; p" Engineering Characteristics, and Details for Designing 
Durability 


Cast Components’ 


Wide Strength Range 


Make It Better With Gray Iron 


GRAY IRON FOUNDERS 


NATIONAL CITY BANK BLDG, CLE 
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Pneumatic Door 
Operating Equipment 


MUST STAND UP 


nme RR o m 


The National Pneumatic Company originated and 
developed door operating and control equipment 
that is recognized as standard throughout the entire 
transit industry. Their doors are installed also in 
many factories, public buildings, arsenals, etc. 

Our forgings have been chosen for the valve 
blocks and segment gears. The dies for these im- 
portant parts—as for all National forgings—are so 
designed that the fibre-like flow line structure is 
concentrated at points of greatest shock and stress. 

Forgings are being used for more and more prod- 
ucts because they provide unparalleled toughness, 
tremendous fatigue resistance, and maximum 
strength. 

Write today for booklets and send us inquiries 
for custom drop forgings. 

National forgings carry the trade mark ' 
your guarantee of Fine Quality Forgings. 


THE NATIONAL LOCK WASHER CO. 
DROP FORGING DIVISION 


NEWARK 5 NEW JERSEY 
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LM TO ORDER 


Unusually accurate metal parts including 
operations such as heading, rotary swaging, rol 
threading, fluting, knurling, pressing, milling 
turning, grinding, forming, etc 

Single and double tenon studs turned on 
specially designed machines, held to close diamete: 
tolerances, with no cut-off burrs 

Uniform heat treatment assured with the very 


latest equipment 


cJhe Jorrington (ompany 


ae SPECIALTY - Ch USA. 


VULCAN 


TUBULAR HEATING UNITS 


for contact heating of metals, oils, 
air and water 

A variety of wattages, diameters and lengths 

furnished bent to special shapes for fitting 


around or clamping to vessels, tanks, pipes, etc 
Flat and immersion electric heating elements, too 


We like to solve clectric heating problems. 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 


Makers of a wide variety of Heating Elements 
for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 
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Pump Barrels that 
“can take it” 


O ^ 
mme a 


AR. 


— Plunger Travel Up to 
Bs 160 Thousand Miles 
—100 Million Reversals 


IC NS ke 
eU A UN AS ^ 


hen oil men sink a pump a 


J 


mile and more deep—it's 
a Ee got to be tough and dependable 
Tough to withstand pressures up to 3 thousand pounds 
per square inch and shock loads of fifteen thousand 
pounds per square inch. 


Dependable because at such depths there’s no chance 
of maintenance. The only alternative is costly —pull 
up and replacement. 


Globe Steel Tubes Company worked closely with 
the manufacturer of these OILMASTER pumps—de- 
veloping the exact kind of alloy steel tubing to make 
these tough dependable oil well pump barrel units. 

Globe fabricates these tubes to rigid specifications 
for the exacting conversion operations involved in 
producing a uniformly heat-treated and honed one- 
piece, long length barrel required for OILMASTER 


oil-well pumps 


Result: Users regularh report fifty million and more 
pumping cycles with no breakdowns! The manufacturer, 
Fluid Packed Pump Company, simplifies production 


and gains a superior product. 


Decide today to look into the possibilities of Globe 
Tubes for your products—to cut costs—to simplify 
production—to improve product design and perform- 
ance. Write — 


GLOBE STEEL TUBES CO. 


Milwaukee 4, Wisconsin 


Seamless Stainless Steel 
Tubes 

Gloweid Welded Stainless 
Steel Tubes 

Carbon— Alloy —Seamless 
Steel Tubes 

Globeiron Seamless High 
Purity ingot tron Tubes 


‘GEOBE 


STEEL TUBES 
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Where Can You Use 
the Unusual Properties 


of EEJ Rod? 





EXCELLENT WEAR RESISTANCE combined with 
unique seating characteristics makes this nylon rod 
an ideal mcterial for machining into valve discs. 
Other resilient materials tried in this safety valve were 
found to creep under spring compression or stick 
to the valve seat. FM-3001 Nylon is flexible enough 
to conform exactly to the valve’s seating surface, 
has a recovery characteristic which quickly seals 


the slightest leak, and has relatively low hygro- 
scopic expansion. 


Check This Combination of Physicals 
Plus LOW COST MACHINING 


FM-10001 Nylon rod was selected for these precision 
spacers, washers and bushings because it has a 
somewhat higher softening point than other thermo- 
plastics, and because nylon is fungus resistant. 


The easy-machining characteristics of nylon rod gave 
economical production of these precision parts. 


Costly molds were not needed, and design changes 
can be made at minimum cost. 






Useful Engineering Data 
covering Nylon Rod and 
Strip are c ined in this 
Our Copy ist 





folder. For y 
drop us a note on your 
company letterhead. 








j d NEP, 


Use STRAN D 
Flexible Shafts 


(2" to 30' length — dependent upon diameter) 


(e 


to 1'A" diameter —dependent upon length) 
STRAND quality flexible shafts, when used for 


remote control or coupling in original equipment, 
assure manufacturers long-lived, trouble-free per- 


formance. 


Phey can be purchased with or without coupling 
Write N. A. 
Wolcott Ave., 


your requirements 


STRASID 


FLEXIBLE SHAFTS 
AND FLEXIBLE SHAFT MACHINES 


or with or without casings 


50006 No 


unit, 
Strand & Company, 


Chicago 10, Hlinois outlining 























Send for your copy of Tourek's 
16-page Ball Joint Catalog. It fully 


turers to improve product 


TOUREK BE actos Paobuets 
performance. simplify design 


BALL JOINTS 
The use of Tourek Ball Joints 4 
has helped many manufac- s 

and reduce costs. These bene d 
fits are yours too when you e 
specify l'ourek ' . 

—— 


———— 


Whether. your. specifications 
call for standard or special 
Ball Joints, yon ean — 
upon Tourek performance 


: describes 12 standard types in 54 
delivery and prices sizes carried in stock . and has 


data on special types as well 





SCREW MACHINE PRODUCTS 


Pourek’s modern plant—from 










the tool room to the batteries 


of giant 6-spindle automatics 








—is geared to turn out your 





screw machine product needs 


s 


in anv size up to 258", from 


any type of metal. Twenty- 


eight years of production 


> "e > « ve For prompt quotation on your 
experience back up every job f Pa MN 
quirements, simply send blue- 


which Tourek undertakes. print or sample 





J. J. TOUREK MFG. CO. 
4701 W. 16th St., Chicago 50, Ill. 


p 
ESTABLISHED 1920 I 


TOUREK 


FAMOUS BALL JOINTS 





MAKERS OF QUALITY 
SCREW MACHINE PRODUCTS 
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PATENTED 


Models 53 and 63 


KLOZURE OIL SEALS 


e . 


Each finger or lug of the spring delivers independ- 


ently its required light pressure to the tip of the seal 
Smoll Worm 


tes Shit ing clement. Its tempered flexibility does not deteri- 


orate with age. ‘This light, uniform, positive spring 
loading, combined with the tough, resilient sealing 
clement, result in extreme sensitivity and long life 
of Models 53 and 63 Kiozure Oil Seals. Specially 
recommended for shatts having considerable whip 
or lateral movement. Write for KLozure catalog. 


IHE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK D 


In Canada : The Garlock Packing Companyof pé 34 


Hand Power Tool Canada Limited, Montreal, Que. ae i ] J 


KLOZURE 


Lii ee 
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MULTIPLE CIRCUIT 


Use 


= 


= 


where several circuits 
are to close in a predeter- 
mined sequence. Time of 
closing and opening each 
circuit is adjustable. 
(Muttiecex Timer) 


= Ere V 





REPEAT CYCLE 
Use where ON-OFF 
operation is continu- 
ously repeated. The 
ON time and OF! 
time are each ad- 
justable on the dial 
(FLEXOPULSE) 


MICROMETER 













To reduce 





—ADJUSTABLE 







ucts by automatic 
COUNT Control... 














tions 





+ 





principal cities. 


MOLINE ILLINOIS 





Fast, Safe, Adaptable 


. the An-cor-lox lock nut 


k Spins on fast by hand. One piece. All 
metal. Available in high, standard, thin 


and acorn or cap designs. 


E Tightens just like an ordinary nut 
ideal for primary setup. Locking ring at base 
of nut; no extra stud length required 


3. Ring grips bolt with vibration and 
shock-proof grip. No axial ploy. Standard 


wrenches. Re-usable many times 


4. When backed off, locking ring stays 


locked! Prevents “walking off” even if 





other ports of assembly loosen 


Don't select your lock nut until you've tested An-cor-lox. Send 
today for descriptive literature and free standard samples 


LAMINATED SHIM CO.. Inc. An-cor-lox Division, 1406 Union St.. Glenbrook, Conn. 
OR-LOX NUTS » SHIMS » SHIM STOCK - STAMPINGS 


COUNTER 





(MICROFLEX 
ir NTE ) 


costs and im- 
prove quality of your prod- 


+ Write for catalogue Bul, 291. 


* Send for details of your control 
problems to Eagle for recommenda- 


Consult Eagle representative 





e PRODUCTION RUNS 


* HIGH QUALITY 


NEWARK 


offers a com- 
plete package” 
service in the 
design and 
manufacture of 
fabricated 
woven wire 
parts. We design and manufacture 
screens and strainers for all types 
of service; for handling oil, water, 
gasoline, air, corrosive gasses or 
steam. 





We manufacture the wire cloth, 
thus insuring its accuracy; we also 
do all the necessary cutting, form- 
ing, soldering, stamping, punching, 
welding and seaming. In other 
words, it’s a NEWARK job from 
start to finish. 


EX ewark 
lire Gloth 


COMPANY 


343 Verona Ave., Newark 4, New Jersey 





NEWARK 





ear Coat TX 
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ALBANY: ATLANTA BALTIMORE 


. ..S THAT'S CHASE FREE-CUTTING BRASS ROD! 


T \LK about your free-cutting brass rod! In 


Chase regular Free-Cutting Brass Rod 


the number of lead particles removed in one 
revolution of a '4' drill is about 9,000,000! 

Each of these particles is contributing to 
this free-cutting quality. That's what speeds 
your production ... preserves your machin- 
ery... produces a finer product. And Chase 


regularly produces 19 different highest 


Chase 


WATERBURY 20 CONNECTICUT 


quality copper-alloy rods for your needs. 


Its to your advantage to buy brass rod 
from a brass manufacturer. Your problems 
are our problems. It is our business to 
offer you the best possible service — in- 
cluding free advice on special problems 
and alloys—and we have the largest network 
of brass and copper warehouses and offices 


in the country ready to serve you. 


The Nalions He 


CHASE 


9,000,000 LEAD PARTICLES REMOVED IN ONE REVOLUTION 


Can quate for 


BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK ... handiest way to buy brass 


ENGINEERING 


June, 1949 


BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT 
MINNEAPOLIS NEWARK NEW ORLEANS. NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} 


HOUSTON? INDIANAPOLIS KANSAS CITY, MO. 


LOS ANGELES MILWAUKEE 
ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (i5oies Office Oniy) 





[1 

water tight, 
air tight, 
dust tight 
gasketing 


procedures 


ADHESIVE BACK, 
CHROMATE IMPREGNATED 
FELT TAPES & STAMPINGS 


FOR ALL WATER, AIR AND DUST TIGHT JOINTS 


Chrome Lock is a specially compounded and impreg- 
nated felt, containing zinc chromate as a corrosion in- 
hibitor. Under low bolted or riveted pressures the resins 
traverse within the felt to form a positive dam. 

On busses, for example, Chrome Lock tapes are widely 
used for sealing window sashes, skin laps and other 
faying surfaces. Chrome Lock offers advantages for your 
product, too! 

LESS APPLICATION MAN HOURS: Chrome Lock's pressure sen- 
sitive adhesive back holds it in place 


, even on vertical or inverted 
surfaces. No tying, taping or cleanup. One-man operation. No odors 


Non toxi 
LOWER COSTS: Actual cost comparisons of completed jobs, labor 


and materials considered, show savings up to 50°Z when Chrome 
Lock is used 


LONGER GASKET LIFE: Chrome Lock's continued pliability and 


distortion resistance assure a positive seal for the life of the in 
stallation 


PREVENTS CORROSION: Chrome Lock extrudes sufficient resins | 


onto the faying surfaces and, being non-oxidizing 
in a passive state 


, holds the metal 


ELECTROLYSIS PREVENTIVE: Inhibits electrolytic action between | 


dissimilar metal. Permits lighter flanging materials. Anti-wicking 
Non-soluble in water or saline solutions. Permits the use of raw sheet 
stock for flanges. Protective cushion against vibration and shocks 
Will not support combustion. (Type N, Navy Spec. 33F8.) Wide 
range of heat, « 1 and pressure resistances Available in rolls, tapes 


or stamped; 3," to 72" wide, 3j" to !4" thick 


FREE! Write on your company letterhead, for 
engineering folder, No. CL-1025 and free sample, now! 


PRODUCTS 
RESEARCH COMPANY 


5426 San Fernando Road * Glendale, Calif. 


Standard's Locknuts and Lockwashers 
are made to stay you can't shake 
them loose. They're easy to apply, dur 


able, and can be used again and again. Order 
Standard Locknuts, Lockwashers, and Adapters for 
your application of ball and roller bearings 
S.A.E. Standard, A.B.E.C. Standard, Heavy-duty 
and Specials. 
locknuts in sizes N-00 through AN-40 . Multi 
prong Lockwashers in sizes W-00 through W-40 
Adapter sizes 7-9-11-13 for shaft sizes 1 
1 » 1 2 standard shaft collars, sizes 
ER 4, 78° and 1. Order now from our 
complete stock. 


VAP COC CO 
LOCKNUT & LOCKWASHER, INC. 


118 W. ST. CLAIR ST., INDIANAPOLIS 4, INDIANA 


Solna » 


STAINLESS STEEL 


ure 


* Standord press 
range, 5 !o 250 psi 
* Dimensions 
x 154” dio. 
a Impregn 
stand moisture on 
nsation ) 
z Soft inser! seots pre 


vent leakage 
& Spring looded for 

itive action 
vo stainless steel ports 
highly resistant to corro- 


sion and weor rion 10 THREE WAY - TWO POSITION 
& Power consump TWO WAY - NORMALLY CLOSED 


watts mox. ections to TWO WAY - NORMALLY OPEN 
x Pipe conn 
ification : 
zu many speciol 
| i es ; 
volves for nore) od vlar design applications — they 
sures from 5 to have for hundreds of others. Write 


high 


oted coils with- 
d con* 


Skinner will be pleased to make 
recommendations on your partic- 


today for details and catalog 


Skinner ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 
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Are you interested in fast, modern superhardening? Then 
) E 


send for this booklet today. In it are described two unique methods 
for surface hardening steels. Both are fast! Both are relatively 
inexpensive! Both will mean longer life... greater wear resistance 
.-- for your parts or products. 


Chapmanizing is an unusually fast method for surface hardening low 
carbon steels. In only 1 to 4 hours it gives an alloy-like case from 
.002" to .035" deep — a case so tough and ductile it will not chip or 
check. The surface comes out silver-clean ... ready for use with 
minimum finish-grinding. 


Malcomizing gives stainless steels a wear and Corrosion resistant 
surface with a hardness of approximately 1000 Vickers Brinell. 
Depth of case ranges from .005" to .015". Maximum hardness is 
slightly below the surface allowing for finish grinding and lapping. 


It will pay you to investigate these two efficient surface hardening 
methods. Write today. 


Metallurgical Sales Division of 


The CHAPMAN Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 






























CUT FINISH COSTS 
ON THESE PARTS* 


The quality, uniformity and dimensional accuracy found 
in Brass and Bronze Die € astings and Alumni m 
Bronze Permanent Mould Castings, make it possible 
to effect large savings by minimizing finishing opera- 
tions in the manufacture of your parts Reduction of 
set up time, the amount of stock to be removed and 
machining operations all contribute to cut costs. Then, 
too, there are instances where entire operations such 


as hobbing are eliminated. Polishing costs are sub- 
stantially reduced due to smoothness of surface and 
elimination of -— holes. The constant. dimensional 
accuracy and quality of these castings also make it 


—— € to standar« dine production rates, eliminate 
rejects and in many cases cut assembly time. 

Pressco maintains complete facilities for machining 
operations that might be required. Consult your 
nearby Pressco engineer or write for further infor- 
mation. Pressco representatives are located in all 
principal cities 


SAVINGS CAN BE EFFECTED ON RUNS AS SHORT AS A FEW THOUSAND 


‘The Heil Company *Minneapolis Mfg. Company 
I ) ts, Inc. *McGill Mfg. Company, Inc. 


Largest Exclusive Manufacturers of 
Brass and Bronze Die Castings And 
Aluminum Bronze Permanent Mould Castings 


CASTINGS & MFG. CORPORATION 


CHESTERTON, INDIANA 
Head Sales Office: 10 S. LaSalle St., Chicago 3, Illinois | 
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PROTECT YOUR PRODUCTS DURING 


HEX SOCKET TYPE PLUGS 
FOR NPT PIPE THREADS 


PLAIN TYPE PLUGS SHOULDER TYPE PLUGS 
FOR NPT PIPE THREADS FOR MACHINE SCREW THREADS 


Mode of tough. non-brittle plas- 

tic Avoilable from stock molds 
in @ wide range of sizes. Detoils 
in BULLETIN P-4601. Copy mailed 
on request 


TYPE C CAP NUTS 
NC DICE 3» CONTRACT MOLDING 


in oll stondord thermoplos- 
tic and thermosetting 


SS WHITE pi ASTICS po 


—-DEPT. D» 10 EAST 40th ST, NEW YORK 16, N. Y.— 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 





$moll-size reducing valves will 
be developed especially to fit your 
equipment. Use our 25 years of suc- 
cessful experience in manufacturing 
Automatic Valves! 


CASH- 
ACME 


A. W. CASH VALVE MFG. CORP. 


— 





6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U.S.A 
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O produce many thousands of cast bronze 
bearings day after day, to the uniformly high quality 
synonymous with the name Bunting requires precise 
foundry control, This control starts with the raw mate- 
rials necessary for production such as molding and 
core materials, core binders, fixed carbon fuel, pre- 
alloyed metal in ingot form purchased to Bunting's 
own rigid specifications, and virgin metals used for 
ladle additions to control metal composition. Then, too, 
melting and casting procedures are carefully con- 
trolled for the following reasons: 


Lol 


Qr» keep gas absorption during melting to a mini- 
mum, thus assuring sound, gas-free castings. 


@ to effect complete deoxidation of the metal in the 
ladle before pouring. 


3 insure that each particular casting is poured at 
the precise metal temperature consistent with 
highest quality. 


Ore insure that molding and core materials are so 
processed that the correct properties are obtained 
for good castings, and 


97» insure metal of uniform composition meeting 
the specification. 


Trained foundry and laboratory personnel are re- 
quired to carry on this exact control as well as chemi- 
cal and metallurgical equipment of the latest design. 
Bunting has always taken pride in being the leading 
producer of bearing bronze of the highest quality and 
has the facilities to maintain this leadership. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio. 
Branches in principal cities. 


f 


^ 


~P 
= we 


~y 


k 


BRONZE BEARINGS 


PRECISION BRONZE BARS 


Propucr ENGINEERING — JuNE, 1949 





How SPEED helped catch “bugs” 
in the lacquer 


— 


Final finish on pianos mysteriously going “sour.” Production 
halted. Lab needed X-ray diffraction camera to identify im- 
purity. At 9 A.M., 10-lb. camera was Air Expressed from 1100 
miles away, delivered 4 p.m. same day. Cost, only $3.58 
Company uses Air Express as routine method to get sup 
plies fast, keep inventory low. 


That low $3.58 figure 
was total cost for Air 
Express and included 
door-to-door service 
'That makes the world's 
fastest shipping meth 
od exceptionally con 
venient, complete, and 
easy to use 


Scheduled Airlines 
carry Air Express ship- 
ments on every flight. 
Speeds up to 5 miles a 
minute! Direct by air 
to 1300 cities; air-rail 
for 22,000 off-airline 
offices. Serves many 
foreign countries, too. 


Facts on low Air Express rates 


Package of blueprints (4 Ibs.) goes 800 miles for $1.54. 
Special tools (21 Ibs.) go 600 miles for $3.87. 
Every kind of business finds Air Express pays 


Only Air Express gives you all these advantages: Special pick-up 
ind delivery at no extra cost. You get a receipt for every shipment and 
delivery is proved by signature of consignee. One-carrier responsi 
bilit y. Assured protection, too — valuation coverage up to $50 with 
t extra charge. Practically no limitation on size or weight. For 
fast shipping action, phone Air Express Division, Railway Express 
Agency. And specify “Air Expr i livery” on orders. 


SPEUEY Hi ESS 


GETS THERE FIRST 
A 


" Rotes include pick op ond delivery door 
` to door in oli principo! towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES or rHE U. S. 
406 


Quantity 


PRODUCTION 


of 


GREY IRON CASTINGS. 


ONE OFTHE NATION'S 
LARGEST-AND MOST MODERN 
PRODUGTION FOUNDRIES 


4 
S 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION x 


MAIN OFFICE AND MANUFACTURING "PLANTS 22 
CHATTANOOGA 2, TENNESSEE 


GENERAL 


g "a CONTROLS 


— 


NI 
Takes the W* MANual out of Controls 


They're Automatic! 
For i 


Gi 
MOTOR OPERATED 
vacve 
“seeevene 


T" 70 
THERMOSTAT 


e 9 $5969 


^ 


v 300 " 10 
MAGNETIC 


LEVER VALVE 


eben ee 66 6668 9 66 


Gas 
REGULATOR 
"»0022390905772009€9520$0900 


fa: 1 
' ~ x 
Cac 
860 s sọ 
GAS VALVE DIAPHRAGM 
VALVE 
9 mac IOOU CONTEOL < 


GENERAL c CONTROLS 


Maren f Larers of Aulomalsc Prerisre, Temperature, Level & Blow Controls 
Factory Branches: Bim^ghom (3) Boston (16) Chicago (5 velond (15 
t 7 Detrow (8). Glendale (1), Houston (6). Kansas City (2 
New York ? klohomo City Philadelphio (4 Pittsburgh (22). Seart 
S Francis 7), St. lou (12 


* DISTRIBUTORS IN PRINCIPAL CITIES 
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Your 
machines 


stay sold... 


MIEHLE PRINTING PRESS & MANUFACTURING CO. 
Improved Model V-50 Vertical Press 


... When you provide automatic 


“trouble-free” lubrication 


for user satisfaction. 


Your machines are your best salesmen. 
If your machine sells itself in terms of 
high productive output and low mainte- 
nance cost, it paves the way for future 
sales of more machines. 

One way of helping your machine give 
peak performance is to equip it with a 
Bijur system of automatic “metered” 
lubrication, eliminating the erratic hu- 
man element from the oiling routine. 

This reduces bear- 
ing wear to a mini- 
mum by automatically 
maintaining the cor- 
rect oil-film at each 
individual bearing. 
Maintenance costs are 
thereby cut and effec- 
tive machine life is 


The correct lengthened. 


oil film 
to each 
individual 


bearing... 


TTA mA 


Timely Oiling. As a Bijur-lubricated 
machine oils itself while running, down- 
time for oiling is eliminated. This results 
in more time for production and a con- 
sequent higher daily output per machine. 


“Built-in” Lubrication. To turn out a 
clean-lined machine, build the Bijur sys- 
tem in at time of manufacture. Your pro- 
tected Bijur-oiled bearings will run more 
smoothly over a longer period of time. 


It will pay you to talk over the lubri- 
cation of that new machine with the 
Bijur engineer, or write for “The Travels 
of Modern Lubrication.” This quarterly 
bulletin shows how leading manufac- 
turers solve their lubrication problems 
by building “metered” lubrication into 
their machines. 


BIJUR 


LUBRICATING CORPORATION 


Leading manufacturers who 
build the Bijur system into 
their machines. 


MACHINE TOOLS 
Cincinnati "Milling Machine" 


ü 
TEXTILE MACHINERY 


Saco-Lowell ''Spinning Frome'' 


t 


PUNCH PRESSES 
V & O "Notching Press" 


lie 


BUSINESS MACHINES 
IBM ''Reproducer'* 


ia 


FOOD MACHINERY 
Crown Cork & Seal 
"Syruper-Filler-Crowner'' 
Like these manufacturers, 
you too can 


“be sure with Bijvr'" 
LONG ISLAND CITY 1 NEW YORK 
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Price of Product... 


as result of cost-savings with 


usi, d Melding! 


lends an “extra hand” Ẹ ETSE 
T . . b j ised by G & W Electric Spe 
at milking time 


Here's a rubber part that's a real time saver. It's 
a "rubber hand" which, bv means of intermittent 
vacuum, does the work of a human hand in ma- 
chine milking. 


Superior flexing properties are a prime require- 
ment. A mirror smooth interior finish must be 
maintained . . . pits or rough spots catch milk par- 
ticles, make cleaning and sterilizing more difficult. 
The rubber must be highly resistant to butter fat, 
acids, and sterilizing solutions. And finally, it must 
not impart foreign taste to the milk. 


Continental has met all these strict requirements 
The successful production of such intricate parts is 
typical of the skilled ‘technical service in rubber” 
offered by Continental Should ] 
ur 


When you need rubber parts, why not call on Rubbe, NATIONWIDE SERVICE — Hav: 
Continental ? Ports Nelson Field Engineer survey 


Be te ne whe 
e This little Booklet will help you. By Made apes erases SC m 


— À . can reduce costs, 
3 MINUTES reading time will give you a new appre- Specialist > 


ciation of the way in which rubber specialists can help ~ 
you. Just ask your secretary to write for this factual 


booklet today 


gm, CONTINENTAL 


RUBBER WORKS 


Y d 1982 LIBERTY BOULEVARD * ERIE, PENNSYLVANIA 


BRANCHES NELSON STUD WELDING 


Baltimore, Md Dayton, Ohio Los Angeles, Colif Pittsburgh, Pa 
Boston, Moss Detroit, Mich Lutz, Fle Richmond, Vo 
Buffalo, N. Y Hartford, Conn Memphis, Tenn Rochester, N. Y 2731 Toledo Ave Leroin, Ohie 


T + indianapolis, ind Milwaukee, Wis $t. Lovis, Mo 
Cr T Kansas City, Mo New York, N. Y ra C IT, FLWELD 
Clevelond, Ohio Lancaster, S. C Lr Syracuse, N. Y 


Division of Morton Gregory Corporation 
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At top: “upsiue-down view showing part of the mechanism of 


General Instrument Corporation's (Elizabeth, N. J.) automatic rec 


ord changer, Series 700. The main cam, a zinc base die casting, con 
trols the selection of records and the movement of the pick-up arm 


E. ER WONDER how a record changer works? 
A lever is pushed, and this cam starts turning. 
The grooves on the upper surface control both 
record selection and operation of the pick-up 
arm. An extremely complicated part, yet one 
zinc base die casting forms the entire cam. 


Strength, resistance to wear and corrosion, 


THE “BRAINS” 
OF THE OUTFIT 


Zine Base 


Dee 


and accuracy of detail were important factors 
in the selection of zinc base die castings for this 
vital precision part. Production costs were low- 
ered, too, by the elimination of time-consuming 
machining operations. 

Investigate the many advantages of zinc base 
die castings now—while products are still in the 
design stage. In many cases it will pay to rede- 
sign present products—to incorporate this mod- 
ern method for producing intricate precision 
parts at low cost. 


ene 


Anaconda does not make die castings, but sells Anaconda 
Electric® Zinc, 99.99+°% pure, to the Die Casting industry 


ANACONDA SALES COMPANY 


25 BROADWAY, NEW YORK 4, N. Y. 
Subsidiary of Anaconda Copper Mining Co. 


COPPER: ZINC LEAD SILVER: CADMIUM -BISMUTH -ARSENIC 
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Kohertshaw 
SINGLE UNIT 


TUTO 


temperature 


CJ 


and motor 


- 
L| 


CONTROL for 
TUI 
DRYERS 


Combines heating 
and timing controls 
in a single unit. Han- 
dles both motor and 
electrical heating cir- 


Set temperature. 

Push storting button to en- 
ergize heater and motor. 
When temperature is reached, 
heater is automatically dis- 
connected and motor con- 
finue to run 


cuits. Amount of 
moisture and weight 


of clothes scientif- After escling epprenimately 


20°F., motor cuts of auto- 


ically determine 
2 matically. 


length of time dryer 
operates to automatically produce degree of 
dryness desired by operator. Control cuts heat 
switch when correct internal temperature is 
reached, but motor continues to run until all 
stored heat in drying chamber has been utilized. 
Economical to install — produces maximum 
operating efficiency of appliance. Write for in- 
formation. 


In home and industry, EVERYTHING'S UNDER CONTROL 


Robertshaw € 


(@ 
THERMOSTAT DIVISION Jf 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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You can stand a rugged K-C ball-bearing 
motor on end, if need be, to fit 
your product design. No matter— 
it will still run smooth, cool and quiet 
. still deliver long, trouble-free service. 
Of course, for power requirements 
that are strictly "on the level," 
K-C sleeve-bearing motors deliver 
the same engineered efficiency. 


Up-ended or not, if small motors 
play a big part in your product's 
performance, you ought to know about 
K-C. Write us for details —today! 


THE HOOVER COMPANY 
Kingston-Conley Division 
86 Brook Avenue, North Plainfield, New Jersey 


A Product of The Hoover Company. Built 
l1, 12 and 2 
H. P. in both single phase and polyphase 


in ratings of %, V3, Y2, %, 
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AT A LARGE RUBBER COMPANY PLANT, American '2” and 34” 1.D 
S-I Bronze Seamless Flexible Metal Hose is used for conveying steam 
to automobile tire tube presses. At the time the photographs were 
I A - 
taken, these flexible assemblies had been in continuous operation oy Sen eS —— 


h ican mless Bronze Tubing, wire 
for 12 years without a leak — and, of course, are good for much ` ican Seomles 9 
more steam-tight service. 


braid covered for extra strength, ore 
installed in the steam headers of a 


poper making machine to compensote 


American Flexible Metal Tubing y | «————— 
for Heavy Duty Steam Lines 


WHERE THERE ARE MOVING PARTS...or vibra- ings — and supplied complete, if you wish, with 


tion...in connection with steam lines, American standard or special end fittings attached 
Seamless Flexible Metal Connectors are in order. 


In improving the operation of old equipment, 
Seamless has the flexibility of rope... provides 


or in designing new, be safe with American Flex- 
ible Metal Hose and Tubing. Our Technical De- 
partment will help you to find the connector 
which best suits your needs. 


safety insurance against leaking live steam, slip- 
pery floors...prevents transmission of vibration 
from pumps and compressors. Made of bronze. 
with protective bronze wire braid, this tubing is 
exceptionally resistant to corrosion — is rugged 
and long-lasting. ANACONDA 


2 
For flexible service in a multitude of applica- e 

tions — conveying semi-solids, liquids, gases, etc. Cft 

there are two basic types of American Metal Hose 


products: Seamless Tubing, corrugated for maxi- METAL HOSE 


mum flexibility and Flexible Metal Hose, made THE AMERICAN BRASS COMPANY 


from spirally wound strip with joints packed or American Metal Hose Branch 
unpacked. These two types are available in a wide General Offices: Waterbury 88, Connecticut 


p S s , ar a " 
choice of motals and sizcs — with numerous varia- ubsidiary of Anaconda Copper Mining Company 


Distributed in Canada by 


tions in construction, braids and protective cas- THE CANADIAN FAIRBANKS-MORSE COMPANY LIMITED 
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Service 


Engineering : 
An tng o have Noise 


tor Designers wh 


or Vibration Problems 


> ME 


A 


Tue engineering staff of 
United States Rubber Com- 
pany have been extremely 
successful in controlling 
vibration and transmitted 
noise over a wide range of 
industrial applications. 
Maybe you have a problem 
these engineers could solve 
... maybe the answer has 
already been found by them 
and can be quickly applied 
to your product, whether 
it’s big or small, in the 
blueprint or finished stage. 


"Ill cancel your lease," said the building owner 
to the operators of a storage battery company 
Their high pressure pump was transmitting ex- 
treme vibration and noise throughout the build 
ing. The trouble stopped when United States 
Rubber Company engineers insulated the rigid 
steel sub-base (holding both pump and motor 

total weight 3,562 Ib.) from the building struc 
ture, by means of 6 engineered rubber mountings. 


L 


ON 


small jot 


MADE BY 


Top efficiency in a high speed grinder was not forthcoming until United States 
Rubber Company engineers insulated the 10,000 rpm motor from the grinder with 
4 cylindrical type U. S. engineered rubber mountings. Note how they cushion or 
float the motor from the grinder itsgf. Available for engineers, an invaluable 
book Absorbing Vibration, Noise and Impact United States Rubber Com- 
pany, 1230 Avenue of the Americas, New York 20, N. Y 
UNITED STATES 
RUBBER COMPANY 
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PRODUCT 


ÉNGINEERING 


June, 1949 


by eliminating need of lubrication 
for sliding and rotating parts 


When product engineers can forget all about 
lubrication, they can design products which 
are cheaper to build and less expensive to 
maintain. In many cases, Purebon, the me- 
chanical carbon, can make lubrication un- 
necessary. 


For such applications as seal rings, bearings, 
pistons, piston rings, pump vanes, valve seats, 
meter discs and many, many similar items, 
Purebon is the ideal cost-saving material. It 
is strong, tough, readily machineable and often 
can be molded directly to size. 


Purebon is available in a wide variety of grades. 
For special applications it is possible to modify 
standard grades to provide unusual charac- 
teristics which you may desire. 


Bulletin No. 482 will show you 
how Purebon can cut your costs. 
Write for your copy today. 


PURE CARBON CO., INC. 


448 HALL AVE ST. MARYS, PA. 





Producing a Product 
Using 


SHEET METAL 
FABRICATION? 


Riester & Thesmacher Offers: 


* Complete Facilities 
* Competent Engineers 
* Years of Experience 


© A Large Stock of Standard 
Dies That Often Eliminates 
Die Costs on New Work. 


Our many years of business has brought not only an 
extensive knowledge of sheet metal fabrication but also 
a large stock of dies from past jobs, accumulated over a 
period of 40 years, that are often converted to new 
designs ... saving time and money for our customers! If 


sheet metal plays a port of your product, we think it 


will be to your advantage to call or write us 


MANUFACTURERS 


incon THE 
KOTTE RIESTER & THESMACHER 


comrnacrens 
Bara hia COMPANY 


1526 W. 25TM ST. CHiniv 0154 
CLEVELAND, OHIO 


VENTILATION 
AIR CONDITIONING 


You can bear down... 


oN WISCONSIN 
neavv-oury ét- Cooled - 
ENGINE 


Bearings! 


Wherever light weight, compact, yet de- 
pendable take-off power drives are spec- 
ified for Wiscorsin Heavy-Duty Air-Cooled 
engine powered equipment . . . V-Belt 
and Chain drives are popular: 
Drive pulley is attached directly to the extended Wisconsin crank- 
shaft on such famous equipment as the V-Belt driven Ingersoll- 
Rand Compressor above. Outboard bearing is eliminated with 
no sacrifice in efficiency or increase in engine wear. Both radial 
and end thrust loads, or any combination, are taken up by 
tapered roller bearings built into each end of every Wisconsin 
crankshaft! 
Couple this adaptability with air-cooling to 140° F., yet fast 
starts and steady power in sub-zero weather, plus oil pump lub- 
. and you buy the finest 
power in the 2 to 30 hp., air-cooled field. 


rication that minimizes maintenance . . 


Write for information . . . 4-cycle, singles, two-, and four-cylinder 
models, 


rovn a WISCONSIN MOTOR CORPORATION 
ab. D ne 


NEW approach to bearing design can 
lead to definite economies in produc- 
tion, also profit advantages, in the com- 
ing battle for sales. 


Believe it or not, POBCO Self-Lubri- 
cating Bearings are successfully per- 
forming in assemblies heretofore con- 
sidered exclusively within the field of 
metallic bearings. 


A thought-jarring, 4-page, folder, 
packed with facts, defining range, oper- 
ation and performance will introduce 
POBCOs and organize pertinent data 
for you. POBCOs are “musts” in many 
situations. 


Then we'll loan you our Design-Data 
Manual—just published—which treats 
wood bearings, for the first time, upon 
a thorough-going scientific engineering 
basis. 


Just write—that's all. 


PARAMOUNT OILLESS BEARING Co., Inc. 
103 Hope Ave Worcester 3, Mass 
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Why an electrocardiograph tells it 


All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
ograph, their span of life has been extended. By charting any abnormality 
of the heart’s beat-strength or functioning, the electrocardiograph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN'T HAVE “HEART TROUBLE" 

The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
-— can be trusted to time the chart that tells the truth about heart 
trouble. 


WHAT IS YOUR TIMING PROBLEM? 

If you have a variable that must be controlled or recorded with split- 
second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry. The earlier in 
your planning you call him, the better are your chances of saving time, 
co znd money. In the meanwhile, 
fill in and mail the coupon below for 


complete data on Telechron Synchro- 
nous Motors. TELECHRON INC., A C E 
GENERAL ELECTRIC AFFILIATE. 

® 


Telec hron Inc e 
10 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron NAME 
Synchronous Motors. My possible application is: 


O Instruments O Air Cond. & Heat'g Controls COMPANY 
[] Timers (0 Communications Equipment 

[] Electric Appliances Other (please fill in) 

[] Cost Recorders ADDRESS 
o 

o 


Advertising, display items 


Juke Boxes CITY ZONE. STATE 
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PLASTICS 
as 


ENGINEERING 
MATERIALS 


This Propucr ENGINEER- 

ING reprint offers valuable 

data on plasties as attrac- 

tive engineering materials. 

It discusses the advantages 

plasties offer in weight sav- 

ings. lower costs, moisture 

and chemical resistance, 

toughness and abrasion re- 

sistance, and many other 

Unsurpassed for its more familiar qualities that are the — 
heavy duty uses for reinforcing, day concern of any design 
for partitions, shelving and other engineer specifying plastics 
exposed or covered work, PEN- 
METAL EXPANDED METAL is now 


finding new applications in equip- This informative report 
ment and products where light covers the functional use 


in his products. 


weight, strength and beauty are 
desired. 


of plasties in the follow- 
ing applications: 

Machine guards, grilles, doors, 
panels, furniture, baskets, display 
racks, toys—literally hundreds of 


new uses are constantly develop- 
ing. 


Heavy duty electrical 
equipment 

Heavy production 
machinery 

Motor parts 

Available in large or small mesh, 

heavy or light gauge metal. Car- 

bon or stainless steel, copper, alu- Hydraulic components 

minum and other metals. There Ph addi i 

may be a use for expanded metal — lic equipment 

in your plant or in your product, Automobiles 

to save time, money or both. 


Bearings and gears 
Home appliances 


Reprints in 24-page book- 
let form are available at 
Our EXPANDED MET- 
AL booklet shows many NEZ - TN d 
present uses, and may X Service Department. 
suggest profitable ones for 
you. May we mail a copy 
to you? 


25¢ each from the Reader 


PRODUCT 
oe” COE Teen ta | ENGINEERING 


anti e cg Saheb eie 330 W. 42ND STREET 
Soles Ceruan NEw YORK 18. N. Y. 
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(Cancuncing NORMA Stability -Tested 
GREASE 


For General Purpose 


Bearing Lubrication 


STABILITY: 
GREAS 


BALL and ROLLE 


Bec 


e CUTS BEARING LUBRICATION COSTS 
e INCREASES BEARING LIFE 


e ASSURES EFFICIENT BEARING OPERATION 


Users of ball and roller bearings can now obtain "Norma" 
Stability-Tested grease for all types of general purpose 
bearing lubrication 


Used for years in Norma-Hoffmann prepacked sealed bear- 
ings, "Norma" Stability- Tested grease has been giving excel- 
lent performance in all types of applications. 

( Jutstanding advantages Ince lude 

High Resistance to Oxidation in storage and in service as 


proven by the well known Norma-Hoffmann Oxidation Bomb RUNNING TESTS FOR GREASE PERFORMANCE 

lest The test units, illustrated, determine the lubricating proper- 

will not emulsify or aerate in the pres- ties of "Norma" Stability- Tested ireases at elevated tempera 
tures and under actual running 

ence of condensed moisture. 


Insoluble in Water 


conditions. Greases are tested 


in bearings operated at constant speed and temperature with 


regular cooling and starting cycles. Bearings are thrust loaded 
i by springs. In other test units, bearings are loaded radially. 
Canal Zone prove its outstanding corrosion resistance. 


Laboratory Tested—Each batch of grease is labora- 


NORMA-HOFFMANN 
tory controlled to meet rigid spec ications. 


“Norma™ Stability-Tested grease is available in yo» E EARI N GS 
tubes for easy bearing lubrication and in bulk for 


large quantity grease users. Keep your bearings oper- LL è ROLLER è THRUST 
ating at peak efficiency, use "Norma" Stability- Tested 


( : NORMA-HOFFMANN BEARINGS CORPORATION 
grease. Write for prices and information. s 
Stamford, Connecticut 


Protects Against Corrosion Actual field tests in the 


Field Offices: New York » Chicago « Cleveland «+ Detroit e Cincinnati « Los Angeles « San Francisco + Dallas « Seattle « Phoenix 
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SAVE TIME 
Greater Accuracy Jor 
SAVE MACHINING * Meat Control Devices 


* Motor Protectors 


. With plaster mold castings * Alarm, Safety Devices 


4 M 


à 
$ 
* 
* 
s 
Yr 


"EE 


ATLANTIC CASTING 


MIGHTY- MITE 
ELA nE CET THERMOSTATS 


* Reted for 2 AMPS, 110 © Can be molded into 
volts AC. rubber and plastic. 

© Pre-set to your needs up 
to -— "— F. , 
* 1-9/4 x 3/16 x 5/16 g 
inches — small, thin, » I -———- er 
compact. od wires optional. 


© Sealed copper jacket — © Low-cost and pre-set for 
dust-proof, moisture-proof. fast installation. 


Aveta a 


* Big 1/8-in. oversize silver 
contact points. 


Available alio 
in large models 
with greater 
Capa ut y 


Pats. Pending 


MECHANICAL INDUSTRIES PRODUCTION CO. 
220 ASH ST, AKRON 3, OHIO 
| a Tc a Ee TE ANE LATIN TET 


tion) saves over four dollars per set compared with the 


: Ih lement d 
parts it replaced, Cast in Attaxtattoy No. 31. high tensile is element. de 
signed tor high 


manganese bronze. these castings have high strength, great altitude cameras 


uniformity. and need only reaming and threading fer com- 


pletion. Teeth are cast to working tolerances with smooth 


finish and are ready for use. \ 


“ATEANTICASTINGS” are available in many copper 


base and aluminum alloys, Tolerances to plus or WOVEN FLEXIBLE 


minus .005” reduce or eliminate machine work. HEATING ELEMENTS 
Low-cost die patterns are permanent and can be 


modified readily and at small expense. Pattern Increase Efficiency in 


Electrical Resistance Heating 


costs are easily justified when limited quantities 


are to be run. and. patterns can be produced in a 


short period of time Safeway makes possible low spectrum heat 


© Safeway provides 100% coverage of heating 

area. 
We invite your inquiries on parts which D Sufe uauy stands up under intensive vibration 
are problems to you. Catalog No. 4 


Safeway flexibility allows more efficient 
will be sent ot your request 


mounting. 


Used in gun heaters, permanent wave machines, airplane 
de-icing and wrap-around tapes. Write us your specifica 
tions and our engineers will advise you about a high 
efhciency Safew iy application to your heating problem 


ATLANTIC CASTING & ENGINEERING CORP. 
721 Bloomfield Avenue, Clifton 4, N. J. Sate way HEAT ELEMENTS, INC. 


Established 1937 76 N'ATER STREET 


- MIDDLETOWN, CONNECTICUT 
Non-ferrous Castings from Plaster Molds 
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What do you 
want in 
chain design? 


Designing for lower costs? Morse’s mass-production facilities. design 
experience and production knowledge are geared to high-speed volume 


business, resulting in savings in time and money to you. 
Designing for greater production? Developed by progressive engi- 
neering thinking coupled with long experience in chain design, Morse 


chain drives increase production by cutting your assembly time and costs. 


Designing for higher efficiency? Morse Silem and Roller Chain 


Drives will increase the over-all efficiency of your products. Use of teeth, 
f D not tension. eliminates slippage and maintains constant speed ratio for 


entire life of the drive. 


Designing for better quality? Morse’s accurate assembly methods 

Morse give you chain drives that deliver a flow of uninterrupted smooth power. 
Silent Chain © ; 

This permits greater product uniformity, reduces rejections, and betters 


your product quality. 


You get low-cost. positive. efficient. flexible chain drives for your mechan- 
ical power transmission with Morse Silent and Roller Chain. For complete 


information, write Dept. 334. Morse Chain Company, Detroit 8, Michigan. 


Morse 
Roller Chain 


Morse Cut Tooth Sprockets. accurately machined for top performance, are 
recommended for use with Morse Chains. There’s no divided responsibility for 
chain drive performance when you get both chain and sprockets from Morse 


MORSE 


MECHANICAL 
e | POWER TRANSMISSION 


T Morse-Rockford Morse Morflex Morse-Formsprag PRODUCTS Morse Pulimore 
3 Clutch Coupling Clutch I Clutch 


| —— ——o o ee ee ee 
MORSE CHA!N COMPANY e DETROIT 8 MICHIGAN 
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Practical 


Data 
on 


7500 
MATERIALS 


at your fingertips 


Save costly, t ns ng rescarch by using 
preliminary survey | 

of tacts on Kinds 

synthetic materi 

time-saver for 


om anyDo ly piat 


6th Edition 


The Exhibition appeals to practically 
everyone in the Engineering & Marine 


worlds, particularly to those interested 
in: 


Acetylene Gas. Automobile Engineer 
ing. Cables. Cast Iron. Chemical 
Plant. Civil Engineering. Compressed 
Air. Diesel Engines. Electrical Engi 
neering. Engineering Tools. Food Ma 
chinery. Gas Engineering. Heating 
Hydraulic Engineering. Illumination. 
Industrial Chemistry. Industrial Gases 
Industrial Instruments. Iron. Laun 
dries. Locomotives. Lubrication. Ma 
rine Engineering. Mechanical Engineer 
ing. Metals. Model & Experimenta! 
Engineering. Naval Construction. Nav 
igation. Oil Burning Plant. Plastics 


Production Engineering. Public Cleans 
ing. Radar. Refrigeration. Rubber 
Sanitary Engineering. Structural Engi 
neering. Steel. Ship & Boat Building 
Surveying. Ventilation. Vitreous En 
amelling. Welding. X-Ray. 


MATERIALS 
HANDBOOK 


An Encyclopedia for Purchasing Agents, Engineers, 
Executives and Foremen 


By GEORGE S. BRADY 


CL 
Formerly Managing Editor, Prods iN iss 
neering and formerly Technical OLYIAELL 
United. States. Coordinate pe 


Purchasine when you need it in such ‘ - ' È | P 


groups as: < 
789 Pages, 6x 9, $7.00 


This one-volume reference book includes 
nearly a thousand items which have re 
cently been added to the materials market 
A complete section is devoted to back- 
ground information on materials’ funda» 
mentals, economics, and useful tables. 
This section enlarges the scope of the book 
to bring you technical facts on why to use 
certain materials as well as what materials 
to use. With this vast store of informati 
ivailable, your selection. of the best m 
terial for the purpose becomes a quick 
positive process. It enables you to mak 
rapid comparison of properties of avail 
able items and avoid checking remote 
sibilities. 


10-DAY FREE EXAMINATION 
Just send Coupon 


Find the material you need 


INCORPORATING 
ELDING EXHI 


McGRAW-HILL BOOK CO., IN( 30 W 
MATERIALS HANDBOOK 


N l I 
ADMISSION INCLUDING TAX. 


ORGANISERS :- 


FW. BRIDGES « SONS LTD. 


GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W.C2 


Pook t ap val U. S. and Canada only 


ganssssasesossusassasssassensessesusens 
[TTPTTTTITITITIITITITITITITTITTTTITITTTTTIIITS 
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REDUCE BOX WEIGHTSIM- 


UPPER LEFT 

Wirebound staples are driven in cleats 
in such a way that the ends flare 
after entering the wood increasing 
resistance to pull-out 


UPPER RIGHT 

Cleats are mitered or tongue and groove. 
depending on product shipping con 
ditions Accurately cut and augmented 
with wire binding, they produce 

tight jornts to stand maximum abuse 


BELOW 

Typical of the Wirebound weight 
reductions achieved for the boiler com 
pany «s this 29! Ib. crate whieh 
replaced the 75 ib. bos shown below 


Like so many other manufacturers, a well known 
manufacturer of heating equipment* found that 
Wirebound Boxes and Crates brought savings obtain 
able with no other shipping container! Box weights 
were reduced 33%; over-all shipping room savings 
were 257%; storage requirements were slashed 80%; 
container assembly and packing time were cut 50% 

Wirebound's unique construction principles will 
enable you to obtain similar benefits. Specifically 
designed for the product it is to carry, each Wire- 
bound is composed of high tensile steel wires stitched 
to thinner wood for face material. Thickness of boards, 
arrangement of reinforcing battens and number and 
gauge of wires vary in accordance with the type and 
weight of contents 

This is only part of the Wirebound story to 
learn all the advantages of Wirebounds use the coupon 
at right to request a copy of the free Technical Data 
Book or have a Wirebound sales engineer call to 
study your problems 


WIREBOUND BOX MFRS. ASS'N. 
Room 1820, Borland Bidg., Chicago 3, IMineis 


— SEND COMPLETE LITERATURE 
—] SEND A SALES ENGINEER — — 


NAME 

POSITION 

FIRM NAME 
—aDORMESS  — ^ $— — 
7 CITY ZONE STATE — 


^ PRODUCT 


$0 WIREBOUND PLANTS THROUGHOUT THE UNITED STATES 


*Name on request 
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Quality controlled 


A OE 
Castinps 


Wires your product 


needs peak casting per- 


i 3-7 
Sw 
E | 
' PU. 


tage of Arwood's Quality Control. 


formance, take advan- 


\ typical Arwood Casting for aircraft use is 


illustrated—toleranees of =-.005 and rigid air- 


craft specifications are maintained. 


Steel die molds assure accurate dimensions 


and sharp serrations. 


Metal soundness is assured by \-ray and 
Magnaflux controls. physical and. chemical 


certifications 


Arwood Precision Investment Casting is now 
a tested and important method for producing 
small intricate parts. It has been the answer to 
many design and production problems and can 


he the answer to yours. 


For additional information about Precision 
Castings write for our new booklet. “A Critical 


Survey of Investment Castings”. 


PRECISION CASTING CORP. 
68 WASHINGTON STREET « BROOKLYN 1, N. Y. 


SPRINGS for 
ELECTRICAL 
EQUIPMENT 


UM SPRING ASSEMBLIES for 
Electrode Holders are among 
the many millions of cus- 


tom-built coil spring and 
wire part applications pro- 
duced for electrical equip- 
ment and appliance manu- 
facturers by the Cuyahoga 
Spring Co. 


Send us your inquiries. 


SVS 


Y 
e 


AIR CYLINDERS 
ARE DESIGNED 
FOR 
LOWER COST! 
STOP paying for “fancy frills” 
in air cylinders. 
BEGIN buying “MUSCLE” only! 
* COMPARE THE COST OF 


AIR CYLINDERS 


With Those You Are Now Using—Then Compare Actual JLE Per 
formance—You'll Find It Equal or Better! Select From Four Stan 
dard Mountings and End Cushionings! 

* Actual Cost Comparison on all Sizes on Request! 


Send For Complete Catalog Material! 


PUT A JLE AIR CYLINDER ON THE JOB! 


SAUCES LAN PES ENS GO, 


43 E. CHURCH ST. PAWTUCKET, R. I. 
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ARROW-HART 


These flush mounting switches are the answer to small motor control 
problems. Into the compact design of these switches — for single or 
polyphase circuits — is packed motor overload protection, positive 
switching action and trouble — and maintenance-free performance. 


FLUSH MOUNTING 


One standard case is used for various sizes of inner units. Spring- 
mount screws permit automatic adjustment to any panel thickness. 
Box may be mounted either in front or back of panel (maximum 
thickness 12 inch). 


RATINGS 


SIZE ONE (Front Operated) For 110, 220 and 440-450 Volts A. C. and 
for 115 and 230 Volts D. C. From 12 to 72 horsepower. 


Box moy be 
mounted on 
back of panels 
up to V2" max- 
imum thickness 


OVERLOAD PROTECTION 


A wide range of overload protection is afforded through the use of 
interchangeable heaters. 28 different ratings, from 0.30 amps. to 13.2 
amps., may be obtained — quickly and easily. The trip-free operating 
lever and quick, dependable make and break, give protection plus 
to your installation — save time and money formerly lost through shut- 
downs. Because dependability and rugged construction is built into 
these switches, you can control 2 single motors — from 1 point-of-control 
— with minimum installation time and maximum economy of wiring. 


FLOATING CONTACTS 


Full-floating, self-aligning movable contacts give smooth, positive 
action. They're silver plated and spring reinforced to give complete, 
across-the-line contact. 


FOR LITERATURE ON THESE ARROW-HART SWITCHES 
WRITE 1006 HAWTHORN STREET, HARTFORD, CONN. 


THE ARROW-HART & HEGEMAN 
AR ° ELECTRIC COMPANY 
HARTFORD 6, CONN., U. S. A. 
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CONTROL 


for 


Electrical 
Drives 


You probably read this 


i authoritative and helpful 
COTO-COIL feature article in the Janu- 


ary issue of PRODUCT 
FABRICATES THEM FOR YOUR PRODUCT 


ENGINEERING. Concisely 
: written, it surveys per- 

Our plant is modern and we keep our : l : 
equipment modern to moke sure that we pro- formance characteristics 
dues the bes for the least. and equipment require- 
Thirty-one years of coil winding experi- ments. Charts and drawings 
ence is yours for the asking, and our technical graphically illustrate im- 
resources are such that we can co-operate on portant design factors dis- 

i ; basis eres 
new or redesign work with your engineering cussed in its 32 pages. 
department. When it’s coils you need, call 

COTO-COIL. For those who would like 
BOBBINS 


ACETATE INTERLEAVE 


(Coalesced under W.E. Pots.) 


PAPER INTERLEAVE technical staffs, we have a 
COTTON INTERWEAVE m 

TAPED FORM WOUND Reprints in booklet form 

UNIVERSAL SINGLE OR are available in limited 

MULTI-PIE CROSS WOUND quantities at 25e each from 


= Reader Service Depart- 


ment. 


copies of this basic treatise 


for distribution to their 


PRODUCT 
LUE TENERE RON ara A ENGINEERING 
COTO-COIL CO., INC. 330 W. 42ND STREET 
COIL SPECIALISTS SINCE 1917 New York 18. N. Y. 
65 Pavilion Ave., Providence 5, R. I. 
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Propuct ENGINEERING - 


DESIGNING FOR LOWER COSTS? 


paok 


“DO IT NATURALLY”! 


A Few of the Hundreds 
Who Have Cut Costs 
with These Steels... 


« U. S. MACHINE CORP. 
"Winkler" Stokers 


« WESTERN ELECTRIC CO. 
Telephone Dial Parts 


« DIAMOND CHAIN CO., INC. 
Chain Parts 


e ANCHOR COUPLING CO. 
Hose Couplings 


e GREENLEE BROS. CO. 


Machine Tools 


« HEIN-WERNER CORP. 


Jack Bases and Parts 


e R. C. A. VICTOR DIV. 
Phonograph Parts 


e NAT'L SCREW & MFG. CO. 


Screw Machine Parts 


They Increase Production... 
Improve Your Product... 


Lower Your Costs 


BECAUSE.. 


1 They machine 50% to 100% faster 
2 improve the finish of your product 


3 Reduce warpage and breakage 
Fewer rejects 


4 Lengthen tool life 3 to 5 times 


LOW CARBON OPEN HEARTH 


SLELURT AEA Terr 


MEDIUM CARBON OPEN HEARTH 


oe = e 


Manufactured by 


MONARCH STEEL COMPANY 


INDIANAPOLIS, 


June, 1949 


IND.— MILLS — HAMMOND 
PHONE MARKET 8341 


, IND. 
PHONE RUSSEL 7400 


PRODUCERS OF COLD FINISHED STEEL BARS 


SINCE 1935—NEW MILL 


LOCATED HAMMOND 


425 





THe NEW 


LOMBARD 
TRANSMISSION 


... for applications requiring 
infinite variation in speeds 


By incorporating the Lombard Variable Speed Reducer os an 
integral part of equipment, it is possible to provide a wide 
range of easily controlled useful speeds. Design is such that 
a speed range of greater than 20 to | can be obtained with 
a minimum speed approximating zero. 

Power is transmitted in a straight line from input to output 


available on request. 


shafts, thereby assuring convenient application. A planetary 
speed reducing unit combined with the output shaft and 
mounted in a steel cage provides great rigidity and assures 
perfect alignment of gearing. All geors ore enclosed and 
run in oil, 


The Lombard Variable Speed Trans- 
mission lends itself to a wide range 
of applications. It is available in 
units from 2 to 15 H.P. Full details 


SEND FOR 
NEW CATALOGUE 


LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 





Anti- Corrosive 


STAINLESS STEEL FASTENINGS 


DO THE JOB Better 


Let Stainless Fastenings Provide the 

Most Efficient Answer to Your Question! 
If your fastening need is for additional strength, corrosion resis 
tance, permanence, non-magnetic quality, resistance to heat or cold 


re-use quality, shock or vibration resistance. or fine appearance 
. try stainless first! 


7,000 Varieties 
Anti-Corrosive, America's oldest and largest supplier dealing 


o 


exclusively in stainless fastenings, carries this tremendous 


stock for your convenience ... plus a special order service 


available for occasional odd sizes 


Write TODAY for Folder F49 for Further Information! 


| Anti Corrosive 


Metal Products Co., Inc. 
Manufacturers of STAINLESS STEEL FASTENINGS 
eR 


CASTLETON-ON-HUDSON, NEW YORK 


SERVIC 


From ''stort to Finish'" 
Moysteel is equipped 
fto handle any she | 

» be tod 
Radiator 
Hood and 


€ DESIGNING 

€ FABRICATING 

€ FINISHING 
MAYSTEEL PRODUCTS, INC 
740 N. Plankinton, Room 712 


MILWAUKEE 5, WISCONSIN WILLISMSULLO 
Modern Plants at Finished in 


2 
MAYVILLE, SHEROYGAN EEP 
HARTFORD, WISCONSIN 


CMaysteel 


PRODUCTS 
room n 
WD DESIGNERS OF 

METAL SPECIALTIES 
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QUESTION ; 


HOW ABOUT MOTOR PRICES 


ANSWER ; 


[34/MF norons 


You needn't be stymied by sky-high motor prices. Just com- 
pare the prices of B-LINE motors with those of any other 
motor manufacturer. You'll discover that B-LINE will save 
you money... and improve the efficiency and value of your 
products. Let us send you our Net Price List No. 5600, which 
reveals the price advantage B-LINE motors can give you. 

Quality?...recent electrical and mechanical improvements 
in B-LINE motors are boosting the operating characteristics 
of hundreds of various B-LINE powered products. These excit- 
ing new designs are described in Bulletin 5000. Write for a copy. 

We'll send you a sample motor for thorough testing on 
your application. Check it carefully for construction, per- 
formance and over-all quality. If it doesn't measure up to 
your standards in every respect you can return it for full 
credit any time within six months. Don't let motor prices 
continue to push your costs overboard. Investigate B-LINE 
motors and B-LINE prices. You'll see the difference B-LINE 
motors can make in your products .. . your selling prices... 
and in your profits. 


FOR THE COMPLETE LINE-BUY B-LINE:! Single phase, 
Polyphase, Gearhead, Vapor-Proof and Direct Current motors 
are available from '« to 75 H. P. We manufacture motors 
for Floor Machines, Jet and Sump Pumps. and thousands of 
specially designed motors built to customers’ specifications. 


Send for Bulletin 5000. 


ORDER A SAMPLE MOTOR TODAY 


DAYTON 1, OHIO 
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3 tours in 
sh intricate CONT 
Parts WI trom 500 to 5 million’ 


quantities 





SEARCHLIGHT 
SECTION 


(CLASSIFIED ADVERTISING) 
Continued on apposite page 








n X niens n Mrd datei 
» SE 
1 Z ; r os REPLIES (Box N Address fo office nearest wo 
5 Complicated parts . . . intricate shapes . . . precision ferrous VEW YORK: 330 W. (tnd St. (18 
| / and non-ferrous castings . . . are made to EXACT specifications by eanrame: 200 8. met tre. (at 
SAN VANCISCO s Mst St 5 
| the CHEMICAST process. a , 
High standards of accuracy and finish are always assured. Moreover, ~ 
| the chemicast process is very economical and orders are completed POSITIONS VACANT 
rapidly. RESEARCH STRESS A 
Should you have parts problems in the develooment of new products— rojecta involving stress a "a 
| our engineering department is at your service. Send us a print, mental research i jues Using strain 
| together with specifications and pertinent data . . . recommendations primarily on pressure vessels, heat exchang 
| will be made with no obligation what- - ; p = 
| soever on your part. ; i 
| E I P I 
EX Li I I I ITY l 
H 
/ | W ! 
N CAST I t TX CORI ORATION MECHANICAL 1 INE 
. LOUISVILLE 8, KENTUCKY | and positive displacement pumps, hydr. 





The Latest News of Sclence — | <=! 2: Suntan iinn 
NowYoursin OneBig Magazine! =...) o niov 


Now at last you can keep up with the new peskarci ENGINEER 
inventions and discoveries of science that neering sics f 


affect you and your industry, Every month e RE € 

Science Illustrated is filled with new ad- f ten ye 

vances in vital fields...Electricity, Con- 5755 1070 

struction, Aviation, Atomic Energy, Radio, ot Send siot uibs n rre 
Synthetics, Mining, Chemistry, Electronics, experience in € P-8901 


Home Appliances, etc, 
Science Illustrated shows you new products PRODUCTION SUPERINTENDENT wa 


and designs and explains why, m and Large, we 1 afecte OÙ 
how they were made. Every monthly issue — ^^^", seiner» ated in Rocky Mountain 


area, has exceptiona pening for high calibre 


is packed with 30 complete, authentic arti- 
cles and 140 photographs, diagrams. 
ORDER NOW AND SAVE $4! » cmdus nud a 
You can order 36 big issues of Science Illus- ton Familiarity with production contre 
trated (3 full yomo) for ONLY $5! This | ing «ii particulars rable. Apply by lette 


special rate saves you $4 over the one-year ‘n detail); number of employees under super 


rice. We'll start your subscription with the Ypres ana salary expected. Tf po 
ig new issue now on the press—if youorder will be kept EU M ee 
within 10 days! Product Engineering 

AUTOMAT 





MAIL THIS ORDER FORM TODAY! 


IC CONTROLS p--—--—--------- 
^ 





me 
| science Illustrated FPE-6-49 | 






v 

— ADDI ICATIONE 

FC RI L APPLICATIONS | | 330 West 42nd Street, N. Y. 18, N. Y. NEW ENGLAND Eng 

REQUI E CONTROL I YES! I accept your special offer. Start my subscrip- now emj ‘ à ‘ 

OF D `r APERAT IR E tion to Science Illustrated with the new issue now I int € rt 
FS EE DIN ʻo P press, l » repres N H 





SALE AT ALL NEWSSTANDS 


RATION 
4201 BELMONT AVE. CHICAGO 41, ILL 


I [JI prefer 2 yrs. at $4 (Saves me $2 compared with | 0 
T I the l-yr. rate) I 
Si `] I prefer 3 yrs. at $5 (Saves me $4) I hig? 
SI I prefer 1 yr. at $3 | bou 
a Bill me later CO Payment enclosed ' x 
| I 
= i rHr VILCOLATOR 
Address —- | r fa i 
| 


VIRUL LIFE | 
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SELLING OPPORTUNITY OFFERED 


WANTED—SPECIAI Mach ry Salesmar 
t sition t traveling out of towr 
es. Mechar il Machine & Tool Wks 





ł T I 


EMPLOYMENT SERVICES 





SALAKIED POSITIONS $ -$ "o if 
you ar nsidering a ew 
1 à with th lers 
sonal « 
" iir ar 
i s thica 
1 ze ^u r 
$ 1. Se 
i W B 
à Y 
SALA I ERS L$ t I - 
i ablished / ` 
s hig w seek a 


POSITIONS WANTED 


BH IA MH HANICAL H ' wW 











f \ à Pw L I 
I 
N MACHINE Des t irs 
seeks TT. s 
echa 1 i s ex 
i l r ss lus 
t g. suj sing 
ach s and atta ents 
ster Engines Dept 1 ng as 
i D ~ ison 
‘ Eng ~ Now em- 
P à Wiscons r Michi- 
i sid fers. PW-8992 











Xx! \ Nt I i er 
s 1 ng 

t and i nstru 

à g ng from 
fina production of 

i ch a ‘ man flu 

t N les s position in a 
s t as a feld 
sa act engineer hand g foreign as 
s r ar Ar r i ar PW 





ENGINEERS- 


Expanding Engineering Depart- 
ment of North American Avia- 
tion, Inc., needs qualified 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 


AIRCRAFT DESIGNERS 
FLUTTER ENGINEER 


and specialists in all phases of 
aircraft engineering, for work 
on military projects. Please in- 
clude summary of experience 
in reply. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 


Los Angeles Airport, 
Los Angeles 45, Calit. 








DESIGNING ENGINEER 


Nationally known manufacturer of mining 
e4uipment has an opening for a designing 
engineer. Must have a thorough knowledge 
of operation and construction of all types 
of rock drill equipment. 


P.9069, Product Engineering 
) W. 42nd St New York 8, N. Y 





SELLING OPPORTUNITY WANTED 


ESTABLISHED MANUFACTURER'S Repr 


senta I adely 4, engineering bach 
i 


x 1 istrial contacts s» ir s n 








@ SEARCHLIGHT SECTION @ 


GRAIN of WHEAT 


ri aminatin 
dials, airplane 
dering iron rem 
use in models 
trains, Xmas 


Mazda G.E. 323 
JV ..19 A 6V..2A 


Photo, actual size. Glass Bulb ',"x*, 


Eith 75.00 
tes doz. $1.50 cor € 


MARKTIME 
5 HOUR SWITCH 


A 10 amp timing device 
Pointer moves back to zero 
after time elapses. ideal 
for shutting off radios and 
TV sets when you go to bed 
Limited supply at this spe 


cial PRICE $3.90 
$6 


nin.-30 min.-1 hr. a 








j5 


D.P.S.T. LEACH RELAY 


ISOLATION 
TRANSFORMER 
Nat. know M 
2 winding 
V. 60 cv. Id 
shocks from 
and 





Shipping Weigt 
and 22 


A newly Written (1948) Book on Photoelectric 


(Electric Eye) Circuits ` $1.00 


10 tor $7.50 


Kilowatt Demand 


Meter Totalizer niainir 
wary 1 


n B RPM T u 
: $2.50 


We are Authorized Wholesalers for Micro Switch 
Corp. and carry the largest stock of Allen-Bradley 
Solenoids. Potter & Broomfield Relays. Guardian 
Electric Co. Solenoids and Relays and Haydon 
Clock Motors in all speeds. 


EST EST 
1923 1923 


Experimenters and Inventors Supplies 


64 Dey St., New York 7, N. Y. 



















S. B. BARNARD, LL.B., M.E. 


Patent Attorney 


Mechanical Electro- mechanical, 
Automotive and Aircraft Patents 
PATENT ANALYSES and INVESTIGATIONS 


29-28 4ist Avenue 


Long Island City 1, N. Y STillwell 4-5428 


H. JAY BOYCE 


Consulting Engineer 


Design Special Motors 
Product Testing, Product Development 
Trouble Shooting 
Production & Cost Problems 


P. O. Boz £688 Danbury, Connecticut 


ROBERT E. BREISCH 
ENGINEERING 


Registered Professional Engineer 
State of California 


Design Piping Design & Lay 
Service Ind al P 


Montana Ave., Santa Monica, Calif 
Phone S. M. 4-4173 












THE CARLSON COMPANY 


Spring Design Specialists 







MECHANICAL PRODUCT DEVELOPMENT 


277 Broadway New York 7, N. Y 
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HERMAN LEWIS GORDON 
Registered Patent Attorney 


Patent Investigations and Opinions 


Warner Building 
Washington 4, D. C. 
NAtional 2497 


100 Normandy Drive 
Silver Springs, Md. 
SHepherd 2433 


GEORGE H. KENDALL 


Consulting Mechanical Engineer 
Cost Reduction Studies: Process or Product. 
Redesign Existing Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems 
Specialist Automatic Machinery, Processes, Controls 
New Developments, Patent Studies, Investigations. 
New Products & Process Engineering Studies 
P. O. Box 7 Est. 1923) Tel. Darien 5-1504 
Noroton Heights Darien, Connecticut 





METCUT 
RESEARCH ASSOCIATES 


Consultation on 
Machining of Metals e Metallurgy 


Cost and Production Analysis of Machining 


Laboratory Testing of Machining Properties of 
Metals è Cutting Fluids e Cutting Tools 


4128 Brazee St. Cincinnati $. Ohio Jeferson 7868 


PROFESSIONAL SERVICES 






NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MBCHANICAL, BLECTRICAL 
MBTALLURGICAL BNGINBEBRS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials and Products. Plant 
and Field Services in Special Measurements of 
Stress, Sound, Vibration and other. Consultants in 
Litigation and Process Engineering and Design 
80 Washington St New York City 6, N. Y 


TECH-DRAFTING SERVICE CO. 


DESIGNERS DRAFTSMEN 
SURPLUS & REGULAR DRAFTING 
DESIGN & DETAILING 
ALL BRANCHES ENGINEERING 


5 Beekman St Worth 4-5073 N. T. 7. uS 


CHARLES VESELY & 
ASSOCIATES, INC. 


Industrial Designers and Engineers 


Desigt Consumers Products 
Engineering Commercial Equipment 
Product Development Capital or Durable Goods 
Office 

9T-N 23rd Street 


Wauwatosa 13, Wise 
Mem. ASME 


Mem. AITE 
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Boosts Welding Speeds 75% li 


with "Manual Lincolnweld" 


U“ of the hidden arc wetting 
process of the **Manual 
Lincolnweld" in the fabrication 
of machine tool weldments has 
increased our welding speeds 
three to six times over previous 
hand welding . . . has eliminated 
spatter cleaning, minimized joint 
preparation, and reduced distor- 
tion and cracking problems. These 
cost savings and product im- 
provements contribute materially 
to the advantages already gained 
by the changeover of these parts 
to welded design. 


In fabricating the weldment 


Fig. 1. *" Manual Lincolnweld" fabricates this weldment at a speed of 50% to 75% 


than that of former 


By EDW. F. ARNTZEN 
Sales Engineer 
A. C. Woods & Co., Rockford, Ill. 


shown in Fig.1, we assemble and 
hold in place the various members 
by tack welding. The units are 
then sent to the welding floor for 
complete welding. Finish welds 
are made with the **Manual 
Lincolnweld" machine except at 
inaccessible places where hand 
welding is used. On parts such 
as this, we have increased welding 
speed 50% to 75% with * Manual 
Lincolnweld." All welds were 
made with a single pass, and very 
little distortion and no cracks 


were ene ountered. 


lo weld channels into box 





higher 


method and eliminates cleaning. 


sections for press frames, we clamp 
the welding gun to a radiograph 
as shown in Fig. 2. Joints are 34” 
thick, bevelled. The 45-inch single 
butt welds (one on each side ot 
the box) are made at a speed ol 
25 inches per minute. Floor-to- 
floor time is 10 minutes, com- 
pared to 30 minutes for the 
former method. 

[Ihe high speed of “Manual 
Lincolnwelding" reduces distor- 
tion and joint-cracking problems 
which were formerly encountered 
in large parts such as the base 


shown in Fig. >. 





Fig. 2. Mounted on radiograph carriage 
Manual Lincolnweld" gun boosts out 


put of these box sections 200% 





Fig. 3. Speedy, concentrated heat of 
* Manual. Lincolnweld distortion 
and cracking problems in welding of parts 
such as this base. 


reduces 


The above ispublished by TALE LINCOLN ELECTRIC COMPANY ;, ie interess oy progres. 


Write for free copy of " Manual Lincolnweld," Bul. 373. The Lincoln Electric Company, Dept. 36, Cleveland 1, Ohio, 


430 


Propuct ENGINEERING — JunF, 1949 








MATERIALS 


38, 52-53, 54, 209 
211, 233 


, 328 

8, 47, 347-348, 381, 401 
. .47, 347-348, 360, 405 
, 413 

, 314 


..8, 47, 256, 345, 347-348 
401, 409 


. 392 
177, 434 


Aluminum Alloys.... 


Bimetal .... 
EE Lee. 
Bronze .. 
Carbon 
Ceramics 
Copper Alloys 


Felt 

Friction Materials 
Glass sa 267, 292 
Graphite.. ....4th Cover, 24-25, 300 
Jewel, Synthetics 336 
Laminated Metals 307 
Leather $3 , 315 
Magnesium Alloys 317, 341 
Molybdenum Alloys i 394 
Nickel Alloys 2nd Cover, 65, 72, 189 
Nylon 

Paper T 261, 282-283, 303 
Plastics...16A, 32A, 46, 50, 57, 275-276 


293-294, 302, 322, 340, 355, 387, 404 
Plastics, Laminated 346 


Powdered Metals 178, 301, 368, 416 
Resins bérkua wet 50 
Rubber & Synthetics. .6, 30-31, 224, 271 
359, 408, 412 

Silicones 48A, B, C, & D, 75, 210 
Stainless Steel. . .60-61, 65, 182, 233, 236 
240A, 247, 262, 280-281, 308, 326 
. 14-15, 69, 240A, 248, 264, 269 
311, 369, 383, 425 

. 370 

, 409 


Steel... 


STRUCTURAL PARTS 


Castings....72, 234, 353, 386, 406, 418 
422, 428 

33, 76, 203, 317, 378 
404, 409 

Forgings ........296, 318, 320, 395, 396 
Metal Powder Parts...178, 301, 368, 416 
386 

38, 47, 381, 398, 401 

Stampings 41, 74, 266, 318, 320, 386 
Tubing...45, 47, 56, 71, 207, 225, 240B 
298, 307, 318, 335, 363, 373, 375, 397 

38, 47, 69, 254, 287, 307, 342 


Die Castings 


FINISHES 


Galvanizing 

Paints & Lacquers 
Plating 

Polishing 

Rust Proofing 


MECHANICAL PARTS 


Accumulators . 246 


... 240, 356 
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Bearings, Ball, Roller, and Needle 
4th Cover, 20, 24-25, 45, 48, 62, 68, 80 
204, 219, 230, 260, 263, 320, 334, 350 
352, 365, 380, 417 
Bearings, “Oil-less” .328, 414 
Bearings, Sleeve .286, 389, 405 
Bellows ... . .201, 217 
BENE el 9, 22-23, 271, 284-285, 359 
Bolts, Nuts, Screws and Rivets. .18-19 
26-27, 54, 64, 73, 195, 202, 205, 220, 231 
249, 250, 252, 259, 272, 310, 313, 319 
342, 364, 388, 400, 426 
216 
292 
419 
419 
424 
351 


Blowers 
Brushes .. 
Chains. . 
Clutches 


Compressors 
Containers wiaderka a 
Controls .320, 351, 406 
ee ahah ng 
Couplings, Flexible 34, 238, 321, 419 
Couplings, Hose & Tube , 411 
Engines 213, 228, 338, 414 
Fasteners. .. 18-19, 26-27, 54, 64, 73, 195 
202, 205, 220, 231, 249, 252, 259, 272 
310, 313, 319, 342, 364, 388, 400, 426 
Filters 362 
232, 332, 351 

352, 432 


4, 43, 220, 272, 290, 306, 332 

357, 362, 370, 372, 374, 390 

Hose is io tee Eie acie xis MR 
Hydraulic & Pneumatic Equipment 
4, 28-29, 184, 187, 246, 273, 274, 316 
320, 225, 332, 351, 356, 361, 382, 384 
393, 422 


288, 368, 390, 398 
Lubricating Equipment 
Mountings .. ...360, 366, 388 


Packing, Gaskets, Seals. .24-25, 32, 39 
51, 221, 289, 315, 337, 392, 399 


...28-29, 187, 222, 237, 273, 306 
316, 327, 338, 372, 382, 392 


63, 255, 304 


Pumps 


212, 358, 398 
Sheaves & Pulleys.12-13, 22-23, 327, 384 


Speed Reducers & Motor Reducers 
12-13, 36-37, 327, 357, 362 


58, 77, 376, 386, 422 


Testing Equipment 385, 432 
Tapes 214, 402 
Thermostats. .197, 217, 394, 406, 410, 418 
Timers 206, 232, 332, 400, 415 
Tires . 
Transmissions.3rd Cover, 12-13, 43, 237 
268, 382, 384, 419, 426 
Valves & Fittings..16, 184, 191, 237, 241 
316, 318, 367, 376, 382, 404 
Vibration Dampers 360, 366, 385 
388, 412 
Washers À 
Wheels & Casters.. 
Wire Cloth .. 


ELECTRICAL PARTS 


Brakes à 40 
Contacts 2, 42, 44, 70, 78, 307 
Controls & Control Equipment. .2, 10-11 
21, 70, 78, 198-199, 229, 235, 274 
278-279, 329—330, 388, 423, 428, 436 
Electronic Equipment .. 235 
Generators 240 
Heating Units 253, 396, 418 
Instruments ...270, 278-279, 436 
Insulators .48A, B, C, & D, 242-243 
305, 318 

Lamps .. 

Magnets 
Motors. .3rd Cover, 10-11, 16B, 64A-64B 
66—67, 193, 216, 222, 226, 240, 244-245 
265, 268, 277, 295, 297, 306, 309, 312, 324 
331, 339, 354, 379, 410, 427 
.2, 70, 349 
Transformers . .10-11 
Wire & Cable.. ..55, 180, 235 
Wiring Accessories..35, 42, 55, 242-243 
323, 424 


Rectifiers 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


59, 210, 214, 226, 254, 261, 267, 282-283 
288, 303, 342 


FABRICATING METHODS AND 
SERVICES 


Assembling 
Cutting . zn 
Drawing A Aan 41, 
Extruding .... p 
UE a aiaa : 


256 
251 
426 
360 
426 
414 
396 
403 
396 
, 249 


. 362 
, 404 


396 


41, 208, 
Forming. . .74, 238, 249, 251, 256, 396, 


Grinding 

Hardening 

Milling T 

Molding..16A, 32A, 46, 50, 57, 
275, 276, 293-294, 302, 322, 340, 


274, 


Pressing . 
Shearing . 370 
Spinning -—- 
Stamping. .41, 74, 249, 251, 266, 370, 414 
Welding 322, 333, 343, 367, 408, 430 


ENGINEERING AND PRODUC- 
TION SERVICES 


233, 254, 342, 386, 414, 420, 428 


BOOKS 
326, 336, 358, 392, 420 


TRANSPORTATION 
406 











PRODUCT IMPROVEMENT 


The Automotive Industry uses the SR-4 
to check stresses and strains in vital 
parts, eliminate weaknesses, improve 
the product. 


STRUCTURAL STRESS ANALYSIS 


Engineering organizations check the- 
oretical stress distribution against ac- 
tual patterns, to verify design practice. 


q; , 
e 
NY | it 


MACHINE REDESIGN 


Equipment manufacturers use the SR-4 
to isolate the cause of puzzling 
breakages and to point the way to 
© correct solution. 








The testing device 
of a 


AIRCRAFT LIGHTENING 





The Aircraft Industry uses the SR-4 to 
thousand uses plot the complex flow of stresses in 


aircraft wings during flight, “balance’’ 
the design. 














MASONRY STRESS DETERMINATION 


The heavy construction industry is 
learning valuable new facts on how 
masonry withstands loading . . . with 
the SR-4. 





WAKING BALLISTICS STUDIES 


The flow of stress in a gun barrel as 
the bullet passed through wos once 
a matter of theory... but a matter of 
accurate knowledge now, because 
of the SR-4. 


BALDWIN KT: STRAIN GAGE 


It's hard to believe—yet this one little testing device, no larger 
than a postage stamp, has done more to broaden engineering 
knowledge through product analysis than all other testing 
equipment combined: 

It has provided—for the first time—an accurate picture of 
actual stress distribution in such structural, equipment and 


machine parts as an airplane wing in flight . . . the interior of 
a mammoth masonry dam . . . the barrel of a cannon when 
the shell flashes from breech to muzzle . . . the frame of a 


punch press the connecting rods of diesel engines during 
operation. In every instance, the new knowledge it revealed 
has permitted engineers to better the design job. 

The long list of successful uses does not define the ultimate 
applications of the Baldwin SR-4 strain gage, but merely 
indicates its almost limitless possibilities. If you have any 
problem where unexplainable failures of parts are puzzling 
you where some equipment must be lightened while 
retaining balance 1 strength where a complete report ot 
actual stress distribution in a structure will aid you in design 

the Baldwin SR-4 can undoubtedly help you, as it has 
helped many others 











A comprehensive line of indicating, 
recording and switching instruments and 
equipment is available for both labora- 
cory and field studies. The units illustrated 
include an SR-4 Strain Recorder Chart, 
and SR-4 Portable Strain Indicator, and 
an SR-4 Switching Unit, with which 48 
strain gages can be switched in and out 
of service in as little as 50 seconds 
These are only a few of many 


ASK FOR LITERATURE. Informative 
Technical Bulletins give a concise technical description of the 
SR-4 and collateral equipment. Ask for copies, indicating the 
type ot testing in which you are interested 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U. S. A 
Offices: Boston, Chicago, Cleveland, Houston, New York, Phila- 
delphia, Pittsburgh, San Francisco, Seattle, St. Louis, Washington 


In Canada: Peacock Brothers, Ltd., Montreal, Quebec 


*T. M. Reg. U. S. Pat. OR 


TESTING HEADQUARTERS BALDWIN 
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ADVERTISERS INDEX 


Abbott Ball Co. 
Acme Steel Co. 
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++. save time by calling on the services of an 
experienced J-M friction materials engineer 


If you are faced with a design problem calling for 
friction materials there is no need for you to start 
from scratch. 

You can call upon the services of an experienced 
friction materials engineer... without cost or obli- 
gation. The Johns-Manville field engineer in your 
locality can tell you about the entire range of friction 
materials . . . can save valuable hours of research by 
helping you select the right friction material for your 
particular job. 

The information which each field engineer brings 
to you is backed by the world’s largest friction materials 
laboratory. The products developed by this laboratory 
are subject to rigid quality control all the way from 
our own asbestos mine to finished design. And these 
products have gained wide acceptance throughout 
industry. 


So, whenever you have a design problem that in- 
volves friction materials . . . bring it to us. We'll be 
glad to give you all the experience at our command. 
Just phone your nearest J-M office or write 


Johns-Manville, Box 290, New York 16, N.Y. JM | 


FRICTION MATERIALS 
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Ifi Top Flight This table gives the characteristics of Arma Two-Phase Induction 


Motors. The information may suggest applications 


Development, Design of these components to your designs. 
and Instrumentation 
Engineers: 























Operating Ambient Temperature Range 0°C to 55°C. 
Reversible Rotation. 2 Phase. 60 Cycle. 
*400 Cycle Unit. tHigh-Inertia Rotor. 


<> aes ESETUM CUENFE. ON 
pe EE S. me 


These Two-Phase Induction Motors Extend 5555 re 


other Arma components released for pri- 
vate industry: Tachometer-type Induction 


the Possibilities of Precision Instrumentation 75. mtm n 


problems involving triangles, coordinates 
Arma Corporation. designed and built Other Advantages of Arma and vectors. Synchro Units for remote 


them for use in some of the highest-pre- i control and indicating purposes: high- 
cision control systems, ele seine bl — precision Mechanical Differentials for 
computing systems and servo mechanisms No Preferred Positions. Symmetrical computing applications. 

ever devised. Long unpublicized because rotor design eliminates all “clogging” 
of security restrictions, many engineers or slot effects . 
we vet to have their first opportunity to : For over 30 years Arma Corporation has 
consider new applications of these motors. High Mechanical Accuracy. Extreme- been quietly taking on (under wraps) 
ly close tole rances make possible ont complex development and design 
precise assembly and complete inter- problem after another for the U. S. mili- 
changability. tary establishments—problems concerned 
with instrumentation. In the initial stage 
these problems may be little more than 
a gl am in someone's eve, a vague hope 
a "dream"! Thats where Arma starts 


How Ideas Become Realities 


Response of Arma Induction Motors 
is Phenomenally Rapid 
Full-Speed reversing in as little as three 
one-hundredth second characterizes the Minimum Inductive Interference. 
unusual acceleration and deceleration of Stray fields are low, larger types are 

Arma Induction Motors. This derives from shielded 

the high torque-to-inertia ratio reflected When Arma finishes, the problem is not 
in the table of characteristics. Such rapid Arma Induction Motors are designed to only solved but the actual equipment to 
response might well set new standards ninimize the possibility of damage by do the job, built—whether it be a com- 
of automatic operation for industrial shock or corrosion. They are nearly noise- plicated gun director, a gyro compass or 
processes too complex to be trusted to less in operation. All types have double a complex remote control system. Arma 
manual operation shaft extensions. follows through to practical realities. 


You are invited to request whatever information you may need to explore the possibilities 


of making use of any Arma product which has been released from security restrictions 


ARMA CORPORATION 


254 36th STREET, BROOKLYN 32, N.Y 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


ARMA ARMA ELECTRICAL RESOLVERS” ARMA SYNCHROS ARMA INDUCTION MOTORS ARMA INDUCTION 
PRODUCTS GENERATORS ARMA MECHANICAL DIFFERENTIALS ARMA ALTERNATING VOLTAGE COMPARATOR 
RELEASED COMPUTING MECHANISMS INDUSTRIAL CONTROLS STABILIZATION DEVICES NAVIGATIONAL QUALITY ,- “~ M N PRECISION 
IPMENT — LIMITRON AUTOMATIC INSPECTION SYSTEM 
ars INSTRUMENT 
* Licensed for use under Arma patent: Nos. 2,465,624 and 2.467.646. License ir formation available. 
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Don't put up with make-shift assemblies when it is so easy to get the 
RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction 
features, the RIGHT mounting . . . all combined into one compact 
power package. 

Master Motors are available in millions on millions of types and 
ratings (up to 150 HP) giving you a selection you can get nowhere else. 
This permits you to choose a power drive for each job that's just right 
,,.0 power drive that will add greatly to the compactness, appearance, 
safety, and economy of each of your motor applications. 

See how the designer of this brick 


making machine has used two differ- you Can 
ent Master units that are just right for 
his purpose . . . one, a motor with right angle worm gear unit, the 


other a motor with parallel shaft reduction unit and an electric brake 
for quick controlled stopping. 3 

Select the RIGHT power drive from Master's broad line and you can 
increase the saleability of your motor-driven products . . . improve the 
economy and productivity of your plant equipment. That's the horse- 
sense way to use horsepower. 
THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


always be right 








^ 
The almost uncanny efficiency and complete dependability of today's 
adding machine is a triumph of American ingenuity — and the result of 
sound engineering and design. The whirling gears and shafts and the 
lightning-like piston strokes that give accurate totals with amazing speed ere 
kept true and trouble free in many of the popular makes, with the help of 


Gramix bearings. In the machine shown, six Gramix powdered-metal bear- 
ings — five bronze and one iron — perform faultlessly. Gramix bearings 
are die-pressed powdered metals that require no costly machining and finishing. 


G k A M i X Gramix parts are porous — retaining lubricant and releasing it only as required. 


They are tough and strong and operate with a minimum of noise and wear. 
Gramix gears, bearings, bushings and other machine parts may help you 


solve a production problem and save you money. Send us your 
6 prints for specific recommendations. Ask for your copy of 
; the 264-page Gramix catalog. 


THE UNITED STATES GRAPHITE COMPANY ~ SAGINAW, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 





